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PREFACE. 



This Fifth Book of Lessons has been compiled 
as a portion of the plan of progressive Lessons^ 
partially developed in the preceding Books. Its 
object is to carry forward the Instruction of the 
more advanced Pupils, into subjects which had 
been but briefly noticed, or altogether omitted 
in the former Numbers of the Series. 
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FIFTH BOOK 



SECTION I. 

PHYSICAL GEOGRAPHY AND GEOLOGY. 



ROTUNDITY OF THE EARTH* 




A GREAT variety of appearances, both on the surface 
of the earth, and in the heavens, prove conclusively! 
that the earth is a spherical or round body. — 1. When 
we stand on the sea-shore, while the sea is perfectly 
calm, we perceive that the suiface of the water is not 
quite plane, but convex or rounded ; and if we are on 
Uie side of an arm of the sea, and, with our eyes near 
the water, look towards the opposite coaaV^ ^^ ^^\!^.^ 
8ee the water elevated between orur eyea and. V)afe ^ort^^ 
so as to prevent our seeing the land ne^x \\v^ ^^%^ ^^ 
the water.-^2. When an obief.*; is steu «A. iv.^\«Na»» 
upon the surface of the earth, a part ot VU >a:2tf^^ ^^"^ 
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from the view. As the distance is lessened, a greater 
portion of the object becomes visible, and, when 
brought sufficiently near, the whole of it is seen. If, 
on the other hand, the distance is increased, the visible 
part of the 'body is continually diminished, and at last 
the object entirely disappears. Every person who has 
paid Uie slightest attention to the manner in which 
mountains, towers, and ships begin to appear and dis- 
appear, must be familiar with these facts.— -3. Magellan, 
Drake, Anson, and other navigators, by holding an 
" easterly or westerly course, at last arrived at the point 
of their departure. They thus sailed upoto a line, which, 
in one revolution, returned into itself, ending where it 
began; and, therefore, the surface on which it was 
described, must be a sphere, or must resemble a sphere. 
This was further confirmed by the voyages of Captain 
Cook towards the south pole, from which it appeared 
that the course round the earth gradually diminished 
as it approached the pole. — 4. When we travel a con- 
siderable distance from north to south, or from south to 
north, a number of new stars successively appear in the 
heavens, in the quarter to which we are advancing, 
and many of those in the opposite quarter gradually 
disappear, which would not happen if the earth were a 
plane in that direction. — 5. All these proofs are con- 
firmed and illustrated by eclipses of the moon, which 
present an ocular demonstration of the earth's rotundity. 
An eclipse of the moon is caused by the intervention of 
the body of the earth between the sun and the moon ; 
in which case, the shadow of the earth falls upon the 
moon. This shadow is found in all cases, and in every 
position of the earth, to be of a circular figure ; which 
incontrovertibly proves, that the whole mass of land 
and water, of which the earth is composed, is nearly of 
a globular form. 

It may be objected that the earth cannot he of a 
spberical form, as its surface presents the most irregular 
MppearaDces, being in innumerable p\ace& eVe^Oiled \wto 
'ovuatajj^ ov depressed into yaWeya. "ftxjA. >\\%»ft 
/^w^t//ai5^e5 be/ur nqjgreater proporUon to \\s vj\\o\j 
9il/k than ft few Snuins &i sand to a common t^Tte^tn; 
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globe, the hinrhest mountains on its suriace beiii^ little 
more than the two-thousandth part of its djamet^. 
Some of the mountains on the sudkoe pf the moon ane 
higher than those on the earth, and yet that bodjjr 
appears, both to the. naked -eye, and through a telescopei 
of a spherical figure. Equally futile is the ofajectien, 
which has been improperly and ignorautly drawn finon 
the expressions occasionally to be met with in the 
Bible. The object of the inspired writers who uaed 
these expressions, was not to advaoee a true system of 
natural philosophy, or to correct the popular errocs <d 
the day, in matters of mere science, but to illustrate or 
enforce some precept or doctrine, or to record the 
occurrence of some remarkable event, which could not 
have been done intelligibly but by adopting expressions 
in agreement with the opinions of tbe«age. 

On the knowledge of the spherical figure of the earth, 
the art of navigJEition in a great measure depends ; and 
all the voyages of discovery, which have been made in 
later years, were undertaken in consequence of the 
knowledge of this fact Had mankind remained unae- 
. quainted with this discovery, the circumnavigatibn of 
the globe would never have been attempted — vast pot- 
tions of the world would have remained unknown and 
uuexplored-^no regular intercourse would have been 
maintained between the various tribes of the human 
race — and, consequently, the blessings of Divine Revop 
lation could never have been communicated to the 
greater part of the Gentile world. 



GENERAL VIEW OF THE GLOBE. 

In looking over a map of the world, it is seen at 

once that the surface consists of various %^9^e& o^l \%xl\> 

surroaaded by an ejKtensive field of vr^Ajet <i2l5\^^ ^^ 

sea or ocean. OF these spaces o£ land, two ^xe o\ n^^ 

^teM and on this account are tetm^A wycLVxaRSoN 

The larger of these continenta mdiuAe^ >^e \5b: 
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divisions of Europe, Asia, and Africa, and is dis* 
tinguished by the title of the Old World, from its 
having, till the discovery of America by Columbus, in 
the year 1492, been the only part of the globe with 
the existence of which Europeans were acquainted. 
The other, which includes North and South America, 
is named the New World. 

The general direction of the land in the two con- 
tinents is entirely different. In America, it is from 
pole to pole : in the Old World, it is from south-west 
to north-east ; and if we keep Africa out of view, it is 
almost parallel to the equator. The longest straight 
line that can be drawn on the old continent commences 
on the western coast of Africa, from about Cape Verd, 
and extends to Behring's Strait in the north-east of 
Asia. It is about 11,000 miles in length. A similar 
tine, traced along the new continent, ^passes from the 
strait of Terra del Fuego to the northern shore of 
North America, and is nearly 9,000 miles long. In 
both continents the direction of the large peninsulas is 
similar, almost all of them running towards the south. 
This is the case with South America, California* 
Florida, Alaska^ and Greenland in the New World ; 
and, in the Old, with Scandinavia, Spain, Italy, Greece, 
Africa, Arabia, Hindostan, Malaya, Cambodia, Corea, 
and Kamtschatka. The only exceptions to this remark 
are the peninsula of Yucatan in Mexico, and that of 
Jutland in the north-west of Europe. Both of these 
are directed towards the north; but they consist of 
plains and alluvial land, whereas the other peninsulas 
are more or less of a mountainous character. There is 
a ferther resemblance between the two continents, froni 
each being divided into two parts by an isthmus. But 
in the character of their outlines they differ very much; 
for while the coast of the Old World (excepting Africa) 
b broken equally on all sides by gulfs, bays, and 
inland seas, the New World has a series of openings 
on Its eastern shore only. On ita -weaXjeTXi '^\^fe, ^^ 
on/y inlet of any magnitude is the g\x\? o^ C^\^omvaw, 
Besides the two continents, many exteu^vs^ ^ot\Xw»s 
V iand are diaperaed through tlie ocewi, i^MiTvcvjXsaX 
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the immense regions of New Holland, which occupy 
a space nearly as large as the whole of Europe. There 
are also the islands of New Guinea, Borneo, Mada- 
gascar, Sumatra, Japan, Great Britain, New Zealand, 
Ceylon, Iceland, Cuba, Java, and thousands of others, 
of different dimensions, scattered through the Pacific, 
the Indian, and the Atlantic Oceans, and which form 
a very considerable portion of the habitable regions of 
the globe. 

The ocean surrounds the earth on all sides, and 
penetrates into the interior parts of many countries, 
sometimes by large openings, and frequently by small 
Htraits. Though it is, strictly speaking, but one im- 
mense body of water, extending in various directions, 
yet different names have been appropriated to different 
portions of it The Pacific Ocean, divided by the 
equator into North and South, is inclosed between 
America on the east, and New Holland, the islands of 
Java and Sumatra, and the continent of Asia, on the 
west : on the north, it terminates at Behring*s Strait. 
The seas of China, Japan, Okhotsk, &c. form parts of 
this ocean. The Indian Ocean lies between Africa on 
the west, and the peninsula of Malaya, with the islands 
of Sumatra, Java, &c. and New Holland, on the east, 
and is bounded by Persia and Hindostan on the north. 
The Red Sea or Arabian Gulf, the Persian Gulf, and 
the Bay of Bengal, are all parts of this ocean. The 
Southern or Antarctic Ocean is bounded on the north, 
by a line drawn from Cape Horn to the Cape of Good 
Hope, thence to Van Diemen*s Land, and again by the 
siouth of New Zealand to Cape Horn. These three 
oceans form what may be called the great South-Eastern 
Basin, the waters of which cover nearly half the globe. 
The Atlantic Ocean commences, in the south, from a 
line drawn from Cape Horn to the Cape of Good Hope, 
and is terminated on the north by the Arctic Circle. 
It is divided into North and South by tVie ^c\\vaX.ot^ ^sA 
Its branches are the Mediterranean, t\ift '^oxVXv ^^-a. ^x 
German Ocean, the Baltic, Baffin's fta.^^ \\\x^^«a' 
Bajr, the Gulf of Mexico, and t\ie C«LT\\>\i^^xv '^^ 
rhe Arctic or Northern Ocean aurroiaJKaa^ ^^ ^^ 
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Polev and !fr bounded, on the south^ bytbe Aretisi. 
Circle, and the northern shores of the two contineatih, . 
The Atlantio and Arctic Oceans may be called < the' 
Western Basin, which forms a chanpel between the Okl* 
and New Worlds* 

Tlie Ocean, which is thus subdivided^ . is spread OTeF* 
nearly seyen^^tefiths of the globe ; but* it is remarkabl#» 
how unequally the land: and waterare distributed, lit 
we compare the northern and southern hemispheres^ 
that is, the two equal parts into which the globe is 
divided by the equator, we shall find that, if the quair*. 
tity of luid in the northern hemisphere be represented 
by 16, the quantity in the southern will be scarcely 
equal to 5* BufTon and some other philosophers, there* 
fore, asserted that a great continent must exist towards 
the south pole, in order to counterbalance the mass of 
land in the northern hemitsphere ; but the high southern 
latitudes have as yet been found to contain only a fei^r 
islands. This fact, however,- doea-not prove that there > 
is- a less mass or weight of land in the southern thau • 
in the northern hemisphere; for it as possible that the 
land may be only rather depressed an the soaih, and 
consequenily coveredby the 



MOUNTAINS* 



Mountains are distributed in variousr forms 'and sijn!s> 
thraugh every region of the globe, and .serve as:a;60irl: 
of conneetbg band to the other portions of the earthV 
surface. The largest mountains are generally arranged. 
In immense chains, which extend, in neariy the same 
direction, for several hundreds, andceven tbcmsands of; 
miles. ■ The highest in the world are the Himalayas., in, 
the north of Bengal, on the borders of Tibet The 
loftiest mountain in this rai^e^ is- stated to be about 
27,000 feet, or a little more than five miles in perpen- 
dicular height, and is visible at the distance of 230 
jaiJJes!> Next to the Himalayaiv.are the Andes, in 
South AmeiioM^iwMck flitaiid mnni >1ihfta.4,QKtf^ m^\»^ 



in Imtgtltf ffiom the province ^f Quito to the straits of 
MAg^lan. The highest summit of the Andes is 
CIuu|tK>ra£o, which is said to be 20,600 feet, or nearly 
•four miles, above the level of the* sea. The highest 
' mountains in Europe are the Alps, which run through 
Switserland and the north of Italy; the Pyrenees, 
which separate France from Spain ; and the Dofrafeld 
which divide Norway from Sweden. The most elevated 
ridges in Asia, are the Himalaya, Taurus, Imans, 
Caucasus, Ararat, with the Uralian, Altaian, and 
Japanese mountains ; in Africa, Mount Atlas, and the 
Mountains of the Moon. 

In order to obtain a connected view of the loftiest 
•and most extensive system of mountains upon the globe, 
- we must suppose ourselves placed in New Holland, 
with our face turned towards the north ; America will 
then be on the right, Asia and Africa' on the left. 
From Cape Horn to Behring's Strait, along the western 
coast of America, there is an almost uninterrupted 
<range of the highest mountains. From Behring*s Strait 
again succeeds an enormous line passing in a south- 
westerly direction through Asia, leaving China and 
Hindostan to the south, somewhat interrupted as it 
'approaches Africa, but still to be looked upon as con- 
tinuing its course in the mountains of Persia and Arabia 
Felix. From Cape Guardafui in Africa to the Cape of 
Good Hope, there appears to be a chain which completes 
the view. The series of mountains which we have thus 
followed, is in the form of an immense irregular curve, 
which comprises within it the Pacific and Indian Oceans, 
■with their innumerable islands, besides a portion of 
-Asia, including China, the Birman dominions, and the 
^Indian peninsula. It presents a steep face towards 
.these oceans ; while, on the other side, the land very 
i^cMenally slopes towanis the Atlantic and Arctic 
Oceans. 

But, though the most considerable elevations of the 
-^surface of the earth are thus fornted into chains, some 
mountains are completely insulated, that is^ are o^i^ 
nmote from any chain or group. V^cawo^ ^x^ \CkSt^ 
fiuPiieulsaflyi^ tlu3 kind. The tena noVshelo S& ^iv^ 
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from Vulcan, the name which the Romans gave to 
their imaginary god of fire, and is applied to those 
mountains which send forth, from their summits or 
sides, fiame, smoke, ashes, and streams of melted 
matter called lava; Upon ascending to the top of a 
mountain of this kind, there is found to be an immense 
and deep hollow, which is denominated the crater or 
cup. From most of the volcanos which are not extinct, 
there is a smoke more or less frequently arising ; but 
the eruptions, which are discharges of stones, ashes, 
lava, &c. accompanied with loity columns of fire, 
violent explosions, and concussions of the earth, happen 
at irregular and sometimes very long intervals. It 
seems to be a very general rule that the greater the. 
masis and the elevation of the mountain, the less frequent 
and more tremendous are the eruptions. Stromboli, 
the small volcano on one of the Lipari islands, is almost 
always burning ; Vesuvius has more frequent eruptions 
than Etna ; while the immense summits of the Andes, 
Cotopaxi and Tungurahua, have an eruption hardly 
once in a century. The volcanos of America, beside<( 
the common lava and rocks, &c. cast out scorified clay, 
carbon, sulphur, and water, accompanied, in some 
instances, by fishes. The mountain of Maccaluba in 
Sicily, some hills near the town of Zaman in the. 
Crimea, and a volcano which is situated towards the 
middle of the island of Java, in a plain abounding with 
salt springs, send forth eruptions of mud. 

It is remarkable that, in the Old Continent, the prin- 
cipal chains of mountains contain no volcanos, and 
that islands and the extremities of peninsulas are alone 
the seats of these convulsions; while in the New 
World, the immense range which runs along the shore 
of the Pacific Ocean, possesses more volcanos than 
are to be met with in the whole of the Old Continent 
and its adjacent islands. No volcano has yet been 
discovered on the continent of Africa, but most of its 
groups of islands are distinguished by them. A line 
drawn round the great Pacific Ocean, so as to include 
the ]oi}g range of mountains on the west of America, 
iAe Aaiatic peDinsnldi of Kamtachatka, and Vlbi^ \^«xk^ 
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of Sumatra and Java, will have within it by far the 
greatest and most extensive volcanic system on the 
globe. From Terra del Fuego (the land of fire) to 
the peninsula of Alaska, a complete series of volcanot 
'may be traced. The Aleutian islands, which stretch 
from that peninsula to the opposite peninsula of Kamt* 
schatka, possess several. On Kamtschatka, there are 
some of great violence. The islands of Japan and 
Formosa have several ; and, beginning with Sumatra 
and Java, they are scattered over all (hat immense 
archipelago, which forms so remarkable a feature of 
the Pacific Ocean. In the Indian Ocean, the islands 
of St. Paul, Amsterdam, and Bourbon, have volcanos 
in action. The most formidable volcanos of the 
Mediterranean, are Etna in Sicily, and Vesuvius near 
the coast of Naples. Between these two mountains 
are the Lipari islands, all of volcanic character. The 
Atlantic Ocean contains several groups of this kind ; 
Iceland has suffered frequently from the terrific erup- 
tions of its volcanos ; the Azores and the Canaries, 
and some of the West India islands, also experience 
the effects of subterranean fire. In some places, parts 
of the land which are covered by the waters of the 
ocean, are the seats of volcanos ; and it has sometimes 
happened that new islands have been formed during 
submarine eruptions. Several mountains bear evident 
marks of having, at some very distant period, been the 
outlets of fires, and, on this account, they are called 
extinct volcanos. Altogether about 205 volcanos are 
known, including only those which have been active 
within a period to which history or tradition reaches. 



THE OCEAN. 



The vast body of water which surrounds the conti- 
nents, and is the common receptacle of their running 
waters, is indispensably necessary to the support of 
animal and vegetable existence upon the ^.^xlVv. V\ak 
iperpetual agitations purify the a\t \ ».tv^ VJtve n^^^^-^m* 
wJuch the atmosphere draws ftoxa \t» %\«Saa<i> \*^vas 
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\\ ■ ccmdaifled and dispersed through the upper regi< 

:. ' 40rm clouds, which are the source of a constant sup 

"^ of rain and moisture to the land. The ocean, also, 

tke Facilities for communication which it offers, is t 
means of uniting the most distant nations, while 
': ■ enables them to interchange, with mutual advauta 

jj the productions of their several climates. 

tj - The bottom of the sea appears to have inequali 

similar to those on the surface of the continents ; 
depth of thp water is therefore extremely vario 
There are vast spaces where no bottom has been fou 
but this does not prove that the sea is bottomless, 
cause the line is able to reach to but a comparativ 
«mall depth. If we were to found our opinion u[ 
tanalogy, we might conclude that the greatest depth 
4he ocean is, at least, equal to the height of the loft 
mountains, that is, between 20,000 and 30,000 f 
; Along the coast, its depth has always been found p 
fK>rtioned to the height of the shore. When the c( 
is high and mountainous, the sea that washes it is de 
but when the coast is low, the water is shallow. If 
•reckon its average depth at two miles, the ocean ' 
•contain 296 millions of cubical miles of water. 
>shall have a more specific idea of this enormous n 
t of water, if we consider that it is sufficient to co 

}• the whole globe to the height of more than ei 

r thousand feet; and if this water were reduced to 

spherical mass, it would form a globe of more t 
600 miles in diameter. 

The general colour of the sea is a deep bluish gn 

which becomes clearer towards the coasts. This col 

is thought, by some, to arise from the same cause as 

azure of the sky ; it is probable that the former is 

^ to the rays of blue light bejng reflected in the grea 

quantity from the water, and the latter to their be 

i. 'rieflected in the greatest quantity from the particles of 

air. The other colours exhibited in parts of the 

depend on causes which are local, and sometimes dec 

five. The Mediterranean in its upper part is saic 

^re at times a purple tint. In tVie gulf of Guinea 

ia white; ahmnd the MaldWe ValanAs \X \& \i> 
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and in some places- it bas* been obsenred to be red. 
These appearances am probably occasioned by vast 
numbers of minute marine insects, by the nature of the 
soil, or by the infusion of certain earthy substances in 
the water. The green and yellow shades of the sea 
proceed frequently from the existence of marine rtge* 
tables at or near the surface. 

The water of the sea contains several extraneous sub- 
stances, in proportions varying in different places. The 
component parts, in addition to pure water, are com* 
monly sulphate of soda ; chloride of sodium (common - 
salt) ; chlorides of calcium, magnesium, and potassium ; 
with some organic matter. Common salt, which for* 
salting meat is preferred to the salt of springs, is* 
obtained by boiling the sea water so as to evaporate 
it. The saltness of the sea appears, with some local 
exceptions, to be less towards the poles than near 
the tropics; and, in particular places, it varies from 
temporary causes. The violent tropical rains have an 
eflect in diminishing it, especially near coasts, where an 
increased volume of fresh water is brought down by the 
rivers. The Baltic is at all times less salt than the 
ocean, and when a strong east wind keeps out the North 
Sea, its waters are said to become almost lit for domestic 
uses. The most curious phenomenon of all, is that of 
springs of fresh water rising up in the midst of the sea. 
In the bay of Xagua, on the southern coast of Cuba^ 
springs of this kind gush up with great force at the 
distance of two or three miles from the land ; and others 
occur near Goa, on the western coast of Hindostan, and 
in the Mediterranean Sea, not far from Marseilles. 
Various theories have been advanced to account for the - 
saltness of the ocean. Some assert the existence of vast 
beds of salt at its bottom* Others have supposed that 
the sea may have originally received all its saline par- 
ticles from those existing on the surface of the earth,, 
which were dissolved and carried down to the ocean by 
the action of the rivers. The most probable solutioi> 
of the matter is, that it is an essential awd ^^^^Vn^Xs^ 
quality Impressed upon it fronv ttie cw»JC\ati ^^ ^^' 
fwM 1^ the Great Author of natot^i \X& y^«»«or«>* 
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divisions of Europe, Asia, and Africa, and is dis* 
tinguished by the title of the Old World, from its 
having, till the discovery of America by Columbus, in 
the year 1492, been the only part of the globe with 
the existence of which Europeans were acquainted. 
The other, which includes North and South America, 
is named the New World. 

The general direction of the land in the two con- 
tinents is entirely different In America, it is from 
pole to pole : in the Old World, it is from south-west 
to north-east ; and if we keep Africa out of view, it is 
almost parallel to the equator. The longest straight 
line that can be drawn on the old continent commences 
on the western coast of Africa, from about Cape Verd, 
and extends to Behring's Strait in the north-east of 
Asia. It is about 11,000 miles in length. A similar 
tine, traced along the new continent, ^passes from the 
strait of Terra del Fuego to the northern shore of 
North America, and is nearly 9,000 miles long. In 
both continents the direction of the large peninsulas is 
similar, almost all of them running towards the south. 
This is the case with South America, California, 
Florida, Alaska^ and Greenland in the New World ; 
and, in the Old, with Scandinavia, Spain, Italy, Greece, 
Africa, Arabia, Hindostan, Malaya, Cambodia, Corea, 
and Kamtschatka. The only exceptions to this remark 
are the peninsula of Yucatan in Mexico, and that of 
Jutland in the north-west of Europe. Both of these 
are directed towards the north; but they consist of 
plains and alluvial land, whereas the other peninsulas 
are more or less of a mountainous character. There is 
a ferther resemblance between the two continents, from 
each being divided into two parts by an isthmus. But 
in the character of their outlines they differ very much; 
for while the coast of the Old World (excepting Africa) 
b broken equally on all sides by gulfs, bays, and 
inland seas, the New World has a series of openings 
on Its eastern shore only. On ita -weaV-eTxi Wvdfe, iUq 
only inlet of any magnitude is the gxiX? o^ C.^x^omva.. 
Besides the two continents, many extjeusiVs^ ^atVKsyRa 
^ ^Md are dispersed through the ocewi, ^^xXlvcvjXsaV 
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the immense regions of New Holland, which occupy 
a S[)ace nearly as large as the whole of Europe. There 
are also the islands of New Guinea, Borneo, Mada- 
gascar, Sumatra, Japan, Great Britain, New Zealand, 
Ceylon, Iceland, Cuba, Java, and thousands of others, 
of different dimensions, scattered through the Pacific, 
the Indian, and the Atlantic Oceans, and which form 
a very considerable portion of the habitable regions of 
the globe. 

The ocean surrounds the earth on all sides, and 
penetrates into the interior parts of many countries, 
sometimes by large openings, and frequently by small 
straits. Though it is, strictly speaking, but one im- 
mense body of water, extending in various directions, 
yet different names have been appropriated to different 
portions of it. The Pacific Ocean, divided by the 
equator into North and South, is inclosed between 
America on the east, and New Holland, the islands of 
Java and Sumatra, and the continent of Asia, on the 
west : on the north, it terminates at Behring*s Strait. 
The seas of China, Japan, Okhotsk, &c. form parts of 
this ocean. The Indian Ocean lies between Africa on 
the west, and the peninsula of Malaya, with the islands 
of Sumatra, Java, &c. and New Holland, on the east) 
and is bounded by Persia and Hindostan on the north. 
The Red Sea or Arabian Gulf, the Persian Gulf, and 
the Bay of Bengal, are all parts of this ocean. The 
Southern or Antarctic Ocean is bounded on the north, 
by a line drawn from Cape Horn to the Cape of Good 
Hope, thence to Van Diemen*s Land, and again by the 
i^outh of New Zealand to Cape Horn. These three 
oceans form what may be called the great South-Eastem 
Basin, the waters of which cover nearly half the. globe. 
The Atlantic Ocean commences, in the south, from a 
line drawn from Cape Horn to the Cape of Good Hope, 
and is terminated on the north by the Arctic Circle. 
It is divided into North and South by the equator, and 
its branches are the Mediterranean, the ^ot\}cw ^^a^ ^t 
German Ocean, the Baltic, Baffin's ftacj> "^vsAawi^ 
Bajr, the Gulf of Mexico, and t\ie C^itvVo^^xv 'Si^^ 
Tite Arctic or Northern Ocean aiirxoaada XSaa "^^"^ 
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Polev and !fr bounded, on the south, by the Arctic . 
Circle, and the northern -shores of the two oontineatt^ 
The Atlantio and Arctic Oceans may be called > the > 
Westeni Basin, which forms a chajivel between the Okl; 
and New Worlds. 

The Ocean, which is thus sii^divided^ . is spread OTeF* 
nearly sevens tenths of the globe ; but- it is reroarkabl#i 
how unequally the land and waterare distributed. 1ft 
we compare the northern and southern hemispheres^ 
that is, the two equal parts into which the globe is 
divided by the equator, we shall find that, if the quaii>» 
tity of luid in the northern hemisphere be represented 
by 16, the quantity in the southern will be scarcely 
equal to 5. BufTon and some other philosophers, there* 
fore, asserted that a great continent must exist towards 
the south pole, in order to counterbalance the mass of 
land in the northern hemisphere ; but the high southern 
latitudes have as yet been found to contain only a fern 
islands. This fact, however,- does not prove that there • 
b- a less mass or weight of land in the southern thau ■ 
in the northern hemisphere ; for it is possible that the 
land may be only ratherdqpressedin: the sooih, and 
consequently coveredbythe 



MOUNTAINS* 

Mountains are distributed in variousr forms 'and bimc»* 
thraugh every region of the globe, and^serve asraisorl*. 
of conneetbg band to the other portions of the earth'» 
surfiice. The largest mountains are generally arranged . 
In immense chains, which extend, in neariy the same 
direction, for several hundreds, and [even tbousands of 
miles. The highest in the world are the Himalayas., m, 
the north of Bengal, on the borders of Tibet. The 
loftiest mountain in this range, is stated to be about 
£7,OOOfeetf or a iittie more than five miles in perpen- 
dicalar height, and is visible at the d\atBAQe o^ "^^^ 
so^feft Aejr^ to the Himalayaa^ .are tbe Kiidoa. Va 
oueA Ameriom^, which otend mon (tiban.4«QKA m^^e*^ 



in Ungthi fpom the province ^f Quito to the straits of 
Miig^ian. The highest summit of the Andes is 
Chia|bovaKO, which is said to be 20,600 feet, or nearly 
*>foiir fniles, above the level of the sea. The highest 
' mountains in Europe are the Alps, which run through 
Switserland and the north of Italy; the Pyrenees, 
which separate France from Spain ; and the Dofrafeld 
which divide Norway from Sweden. The most elevated 
ridges in Asia, are the Himalaya, Taurus, Imans, 
Caucasus, Ararat, with the Uralian, Altaian, and 
Japanese mountains ; in Africa, Mount Atlas, and the 
Mountains of the Moon. 

In order to obtain a connected view of the loftiest 
•and most extensive system of mountains upon the globe, 
- we must suppose ourselves placed in New Holland, 
with our face turned towards the north ; America will 
then be on the right, Asia and Africa' on the left 
From Cape Horn to Behring's Strait, along the western 
coast of America, there is an almost uninterrupted 
fange of the highest mountains. From Behring*s Strait 
again succeeds an enormous line passing in a south- 
westerly direction through Asia, leaving China and 
Hindostan to the south, somewhat interrupted as it 
•approaches Africa, but still to be looked upon as con- 
tinuing its course in the mountains of Persia and Arabia 
Felix. From Cape Guardafui in Africa to the Cape of 
Good Hope, there appears to be a chain which completes 
the view. The series of mountains which we have thus 
followed, is in the form of an immense irregular curve, 
which comprises within it the Pacific and Indian Oceans, 
with their innumerable islands, besides a portion of 
Asia, including China, the Birman dominions, and the 
Indian peninsula. It presents a steep face towards 
.these oceaBB ; while, on the other 'Side, the land very 
i^cMenally slopes towanis the Atlantic and Arctic 
iOceans. 

But, though the most considerable elevaU<^w% q>^ ^^ 
mirface of the earth are thus fovia^vtktA c^ii^^^^k ^^^^^ 
DiountaiDs are completely insulaibed, l\i»X\%> ^^^ ^^f®^ 
remote from any chain or croup. No\caxvo^ ^^^ ""vcfl 
i^futiculaply of tida kmd, Tke tenaNo\«»»'>s^ ^^^^ 
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from Vulcan, the name which the Romans gave to 
their imaginary god of fire, and is applied to those 
mountains which send forth, from their summits or 
sides, fiame, smoke, ashes, and streams of melted 
matter called lava; Upon ascending to the top of a 
mountain of this kind, there is found to be an immense 
and deep hollow, which is denominated the crater or 
cup. From most of the volcanos which are not extinct, 
there is a smoke more or less frequently arising ; but 
the eruptions, which are discharges of stones, ashes, 
lava, &c. accompanied with lofty columns of fire, 
violent explosions, and concussions of the earth, happen 

. at irregular and sometimes very long intervals. It 
seems to be a very general rule that the greater the 
mass and the elevation of the mountain, the less frequent 
and more tremendous are the eruptions. Stromboli, 
the small volcano on one of the Lipari islands, is almost 
always burning ; Vesuvius has more frequent eruptions 
than Etna ; while the immense summits of the Andes, 
Cotopaxi and Tungurahua, have an eruption hardly 
once in a century. The volcanos of America, beside<( 
the common lava and rocks, &c. cast out scorified day, 
carbon, sulphur, and water, accompanied, in some 
instances, by fishes. The mountain of Maccaluba in 
Sicily, some hills near the town of Zaman in the. 
Crimea, and a volcano which is situated towards the 
middle of the island of Java, in a plain abounding with 
salt springs, send forth eruptions of mud. 

It is remarkable that, in the Old Continent, the prin- 
cipal chains of mountains contain no volcanos, and 
that islands and the extremities of peninsulas are alone 
the seats of these convulsions; while in the New 
World, the immense range which runs along the shore 
of the Pacific Ocean, possesses more volcanos than 
are to be met with in the whole of the Old Continent 
and its adjacent islands. No volcano has yet been 
discovered on the continent of Africa, but most of its 
groups of islands are distinguished by them. A line 
drawn round the great Pacific Ocean, so aa \.o vaO«sA». 

^e Jong range of mountains on tbe -west o? Kmet\c%, 
^e Asiatic peninsula, of KamUcbatka, a»d iS^^ \^\«ii^ 
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of Sumatra and Java, will have within it by far the 
greatest and most extensive volcanic system on the 
globe. From Terra del Fuego (the land of fire) to 
the peninsula of Alaska, a complete series of volcanos 
'may be traced. The Aleutian islands, which stretch 
from that peninsula to the opposite peninsula of Kamt- 
schatka, possess several. On Kamtschatka, there are 
some of great violence. The islands of Japan and 
Formosa have several ; and, beginning with Sumatra 
and Java, they are scattered over all (hat immense 
archipelago, which forms so remarkable a feature of 
the Pacific Ocean. In the Indian Ocean, the islands 
of St. Paul, Amsterdam, and Bourbon, have volcanos 
in action. The most formidable volcanos of the 
Mediterranean, are Etna in Sicily, and Vesuvius near 
the coast of Naples. Between these two mountains 
are the Lipari islands, all of volcanic character. The 
Atlantic Ocean contains several groups of this kind ; 
Iceland has suffered frequently from the terrific erup- 
tions of its volcanos ; the Azores and the Canaries, 
and some of the West India islands, also experience 
the effects of subterranean fire. In some places, parts 
of the land which are covered by the waters of the 
ocean, are the seats of volcanos ; and it has sometimes 
happened that new islands have been formed during 
submarine eruptions. Several mountains bear evident 
marks of having, at some very distant period, been the 
outlets of fires, and, on this account, they are called 
extinct volcanos. Altogether about 205 volcanos are 
known, including only those which have been active 
within a period to which history or tradition reaches. 



THE OCEAN. 



The vast body of water which surrounds the conti- 
nents, and is the common receptacle of tVi^\x xw.Tv\i\\v^ 
waters, is indispensably necessary to t\\e »\jl^^o\\. ^"l 
animal and vegetable existence upon t\\e e^xlV. \^* 
perpetual agitations purify the air ; and l\ie x«:^ws^ 
wjijch the atmosphere draws from ita »\«Va^e> >o«^^ 
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condensed and dispersed through the upper regions 
iferin clouds, which are the source of a constant supply 
of rain and moisture to the land. The ocean, also, by 
the Facilities for commuaication which it offers, is the 
means of uniting the most distant nations, while it 
enables them to interchange, with mutual advantage, 
the productions of their several climates. 

The bottom of the sea appears to have inequalities 
similar to those on the surface of the continents ; the 
depth of thp water is therefore extremely various. - 
There are vast spaces where no bottom has been found; 
but this does not prove that the sea is bottomless, be- 
cause the line is able to reach to but a comparatively 
«mall depth. If we were to found our opinion upon 
tanalogy, we might conclude that the greatest depth of 
the ocean is, at least, equal to the height of the loftiest 
mountains, that is, between 20,000 and 30,000 feet, 
r Along the coast, its depth has always been found pro- 
f)ortioned to the height of the shore. When the coast 
is high and mountainous, the sea that washes it is deep ; 
but when the coast is low, the water is shallow. If we 
^reckon its average depth at two miles, the ocean will 
contain 296 millions of cubical miles of water. We 
Hshall have a more specific idea of this enormous mass 
o£ water, if we consider that it is sufficient to cover 
the whole globe to tlie height of more than eight 
thousand feet ; and if this water were reduced to one 
spherical mass, it would form a globe of more than 
600 miles in diameter. 

The general colour of the sea is a deep bluish green, 

which becomes clearer towards the coasts. This colour 

Is thought, by some, to arise from the same cause as the 

azure of the sky ; it is probable that the former is due 

to the rays of blue light being reflected in the greatest 

quantity from the water, and the latter to their being 

reflected in the greatest quantity from the particles of the 

air. The other colours exhibited in parts of the sea, 

depend on causes which are local, and iiome\Am^% A^c^^- 

^Tve. 7*/re Mediterranean in its wppex ^paxlX^^^v^ \» 

Aarre at times a purple tint. In tYie gu\? o? Gmxve^ VX« 

«»/> frhHe; around the MaldWc VAaMa Ax \a \>AafcV 
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and in some places it ha» been obsenred to be red. 
These appearances ane probably occasioned by yast 
numbers of minute marine insects, by the nature of the 
soil, or by the infusion of certain earthy substances in 
the water. The green and yellow shades of the sea 
proceed frequently from the existence of marine rege- 
tftbles at or near the surface. 

The water of the sea contains several extraneous sub- 
stances, in proportions varying in different places. The 
component parts, in addition to pure water, are com* 
monly sulphate of soda ; chloride of sodium (common* 
salt) ; chlorides of calcium, magnesium, and potassium ^ 
with some organic matter. Common salt, which for- 
salting meat is preferred to the salt of springs, ia- 
obtained by boiling the sea water so as to evaporate 
it. The saltness of the sea appears, with some local 
exceptions, to be less towards the poles than near- 
the tropics; and, in particular places, it varies from 
temporary causes. The violent tropical rains have an 
effect in diminishing it, especially near coasts, where an 
increased volume of fresh water is brought down by the 
rivers. The Baltic is at all times less salt than the 
ocean, and when a strong east wind keeps out the North 
Sea, its waters are said to become almost fit for domestic 
uses. The most curious phenomenon of all, is that of 
springs of fresh water rising up in the midst of the sea. 
In the bay of Xagua, on the southern coast of Cuba^ 
springs of this kind gush up with great force at the 
distance of two or three miles from the land ; and others 
occur near Goa, on the western coast of Hindostan, and 
in the Mediterranean Sea, not far from Marseilles. 
Various theories have been advanced to account for the - 
saltness of the ocean. Some assert the existence of vast 
beds of salt at its bottopi. Others have supposed thai 
the sea may have originally received all its saline par- 
ticles from those existing on the surface of the earthy 
which were dissolved and carried down to \\ife o^ieaxv Vj 
the action of the rivers. The most pTo\i«i)a\e ^c\\v>cvsst» 
of the matter is, that it is an essential axi^ «Xi^c^NiX» 
quality Impressed upon it from ihe CTeaXXoTv ^^ ^tJ^^ 
•w*/ i^tbe Great Aathor of natare- It&^^xwsofi 
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united to the action of the tides and waves, preserves 
the vast mass of waters from corruption, and at the same 
time gives it a specific gravity which enables it more 
easily to float the large bodies which move in it, or upon 
its surface. The bitterness which exists in sea-water, 
but apparently not beyond a certain depth, is with 
much probability considered to be owing partly to the 
vegetable and animal matter held there in a state of de- 
composition ; and partly to some of the salts it contains. 
From the former cause some account for the luminous 
appearance which the sea often presents at night, parti- 
cularly in summer and autumn, while others ascribe it 
to electricity, or to innumerable minute animals moving 
rapidly through the water in all directions. 

Water being a bad conductor of heat, the temperature 
of the sea changes much less suddenly than that of the 
atmosphere, and is by no 'means subject to such ex- 
tremes as the latter. It is also modified by currents, 
which mingle together the waters of different depths 
and regions, and by the neighbourhood of shallows and 
banks. Thus bays, inland seas, and the spaces among 
clusters of islands, where the action of the waves is 
more confined, and the water usually of less depth than 
at a distance from land, are the most favourable places 
for the production and accumulation of marine ice. It 
is on this account that the navigation of the Baltic is 
annually stopped by the ice in a latitude not more 
northerly than that of tracts which in the main ocean, 
are always open to the passage of ships. In like manner, 
ice extends from five to eight degrees farther from the 
south than from the north pole, owing, it is probable, 
to the almost entire absence of land near the Antarctic 
Circle ; while the north pole is so nearly surrounded by 
land, that the ice of the Arctic Ocean is shut up, and 
cannot be carried forward to such a distance by the 
current, which sets towards the equator. 

The ocean has three kinds of motion. The first i» 

that undulation which is produced by the wind, and 

which M entirely confined to its surface. TYie ^eeow^ 

motion is that continual tendency ^\ivc\L tW ^\io\^ 

n^Ater in the sea baa towards the west, -wVivoiYi^a ^^^\«i 
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near the equator than towards the poles. It begins on 
the west side of America, when it is moderate; but as the 
waters advance westward, their motion is accelerated ; 
and after having traversed the globe, they strike with 
great violence on the eastern shore of America. Being 
stopped by that continent, they rush^ in the form of an 
impetuous current called by navigators the Gulf-stream, 
into the Gulf of Mexico, and thence proceed along the 
coast of North America, till they come to the south side 
of the great bank of Newfoundland, when they turn 
suddenly off and run down through the Azores, or 
Western Isles. This motion is most probably owing to 
the diurnal revolution of the earth on its axis, which is 
in a direction contrary to the current of the sea. The 
third motion is the ti.de, which is a regular swell of the 
ocean every 12^ hours. This motion is now ascertained 
to be owing to the attractive influence of Jtli€^moon, and 
also partly to that of the sun. There is always a flux and 
reflux at the same time, in two parts of the globe, and 
these are opposite to. each other; so that when our 
antipodes have hjgh water, we have the same. When 
the attractiv^,^powers of the sun and moon act in the 
sawie dJM^fion, which happens at the time of new and 
ftiW q|lwi, we have the highest or spring tides ; but 
wlM|f their attraction is opposed to each other, which 
^J^ens at the quarters, we have the lowest or neap 



^^ SPRINGS — RIVERS LAKES. 

The origin of the numerous springs that break forth 
from beneath the earth's surface cannot be referred to 
one exclusive cause. The internal reservoirs by which 
they are supplied are, in many cases, derived from the 
water which the earth absorbs from rain and melted 
snow, and from these reservoirs, vfVveteNet \X\et^S& 
uneven or mountainous ground, tVie 'watet ^^^^ ^''Q^- 
Ar minute Hssures in the sides of tVve \i\\\a. ^^'^ nnV«^ 
^e see springs rising up in plains, VX. V» eVv^^^X-Jias 
^^ey must have ascended, that ia, twi A\e^. '^^ ^ ^^^^ 
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tion contrary to that produced by the fbree of graTity, 
in order to reach the surface. This, no doubt, is some-' 
tinaes to be attributed to water flowing under ground 
from distant elevations, and to the natural tendency of 
a liquid to find its level. But some persons believe 
that the rising up of springs in plains cannot always be 
accounted for in this manner; and have, therefore, de* 
vised other modes of explanation. Springs which suffer 
DO diminution even from the longest continued dry 
weather, would appear to be derived from a -source 
quite independent of rains and other external means 
of supply. They have been attributed to some vast 
boi of water within the earth ; and it has been 
couv .uded, though without sufficient reason, that many 
springs arise from the ocean, filtering through the 
pores of the eaith, the salt particles being lost in the 
passage. Springs, which have their waters combined 
with mineral siiiTstances, and are, from that circum- 
stance, called minerdi^^re very numerous, and of 
various kinds. Warm and SoNprings are also common^ 
especially in volcanic countries, wli^gre they are some- 
times distinguished by violent ebuliitioni* Iceland is 
noted for these curious phenomena : its celel^is^ted boil- 
ing fountain, the great Geyser, frequently throwiiPut its 
contents to the height of more than a hundreo^ ' 
sometimes to twice that elevation. 

Rivers are to be traced to springs, or to the grad) 
meltings of the ice and snow, which perpetually coVBr 
the summits of all the most elevated ranges of niouH* 
tains upon the globe. The union of various springs, c^ 
of these meltings, forms rivulets ; these last follow th^ 
declivity of the- ground, and commonly fall, at different 
stages into one great channel, called a river, which 
last discharges its waters into the sea, or some great 
inland lake. The declivities along which descend the 
various streams that flow into one particular river are 
called its haain ; a term, therefore, which includes the 
whole extent of country from which the waters of the 
river are drawn. As mountainous regions abound in 
gpnngSf we Bnd that most rivers, more especially those 
of the £rst elassj oommeBce from a cbam o^ moxntXa^wkx 
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each side of a chain also has its springs, and the rivers 
which originate on one side flow in the opposite direction 
to those which rise on the other. As it is the j)roperty 
of water to follow the most rapid descent that comes in 
Its way, the courses of streams naturally point out the 
vaHous declivities of the earth's surface, and the line, 
(torn which large rivers flow in contrary directions will 
generally mark out the most elevated parts of the earth. 
When rivers proceed through a mountainous and rugged 
country, they frequently fall over precipices and form 
cataracts, in some cases several hundred feet in depth. 
The most celebrated falls in the world are those of 
Niagara, in North America. In the tropical regions, 
most of the rivers are subject to periodical overflowings 
of tlieir banks, in consequence of the rains which annu- 
ally fall in such abundance in these countries during 
the wet season. The overflow of the Nile was considered 
by the ancients, who were ignorant of its cause, as one 
of the greatest mysteries in nature, because in Egypt, 
where the overflow takes place, no rain ever falls. The 
apparent mystery is easily explained from the circum- 
stance of the rains descending and the snow melting 
upon the mountains in the interior of Africa wh^e the 
Nile rises. The consequent accumulation of the waters 
among the high grounds gradually swells the river 
dkmg its whole extent, and in about two months from 
the commencement of the rains, occasions those yearly 
Inundations, without which Egypt would be a desert. 
Rivers, in their junction with the sea, present several 
ippearances worthy of notice. The 0])position which 
takes place between the tide and their own currents 
occasions, in many instances, the collection at their 
mouths of banks of sand or mud, called bm^s, on account 
of the obstruction which they offer to navigation. Some 
.streams rush with such force into the sea, that it is 
possible to distinguish for a considerable distance their 
waters from those of the sea. Many of the largest 
rivers, as the St. Lawrence and the Rio de la Plata, 
mingle with the ocean by means of a smg,\e owVXeV^ ^\c^a 
others, as the Nile, the Ganges, the Vo\ga, \.\ve W,\vva!?> 
Mad the Orinoco, before their terminsftion, d\V\^e Vbl\» 
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several branches. In some of the sandy plains of the 
torrid zone, the rivers divide into branches, and, from 
the nature of the soil and the heat of the climate, arc 
absorbed and evaporated, and thus never rench the sea. 
Lakes may be classed into four distinct kinds. The 
first class includes those which have no outlet, and 
which do not receive any running water. They are 
usually very small; and some appear to be the craters 
of extinct volcanos. The second class are those which 
have an outlet, but which receive no running water. 
They have been formed by springs flowing into some 
large hollow : upon the water rising up to the top of the 
hollow, it would, of course, run over the lowest part of 
the edge, and thus find an outlet ; and these outlets are, 
in some cases, the beginning of very large rivers. The 
third class, which embraces all those which both receive 
and discharge streams of water, is much more numerous 
than any. Though they are the receptacles of man}' 
streams from the neighbouring country, they usually 
have each but one outlet, which often takes its name from 
the principal river that runs into the lake. The largest 
lakes of this class are the immense bodies of water in 
Nortlf America, between Canada and the United States. 
There are five (Superior, Michigan, Huron, Erie, and 
Ontario), almost all like seas in extent, connected 
together, and having their purity maintained by means 
of the continual flow of water which is kept up from 
one to another. Their final outlet to the Atlantic Ocean 
is the great river St Lawrence. Lake Baikal, in 
Asiatic Russia, is also remarkable for its size ; it sends 
forth a large stream which joins the Yenisei. The fourth 
class of lakes comprises a very small number, but they 
are the most singular of all in their character. They 
are those which receive streams of water, and oflon 
great rivers, but have no visible outlet The most cele- 
brated are the Caspian Sea, Lake Aral, and the Dead 
Sea, all situated in the west of Asia The Caspian is 
between 600 and 700 miles long, and, in one part, be- 
tween 300 and 400 miles in width. It receives some 
very large rivers, the chief of which are the Volga, the 
Ural or Yaik, and theKur. I^ake ^Tfiiv^\ii\v.c:^«ai^<« 
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than the Caspian, but possesses the same peculiarities ; 
and, from the character of the isthmus which separates 
them, it is supposed that they formerly composed one 
body of water. They are both salt lakes, and are dis- 
tinguished by marine productions ; from which it has 
been conjectured that they must, at a very remote 

Siriod, have been connected with the Black Sea. The 
ead Sea is still smaller than the Lake Aral, it is also 
salt and exceedingly bitter. 

Library of Us^l Knowledge, 



CHANGES IN THE SURFACE OF THE EARTH. 

From the quiet and regular succession of natural 
events to which we are accustomed, and the repug- 
nance we feel to the idea that it is possible for the course 
of nature to suffer interruption, we might, without due 
mvestigation, almost persuade ourselves that the phy- 
sical features and condition of the globe possess an 
unchangeable character. So far, however, is this from 
being the case, that there is no country wherein traces 
are not .discoverable of the violent revolutions of which 
the earth was formerly the theatre : and even yet it 
is experiencing changes of a very perceptible kind. 
Of the several agents which contribute to these changes 
water has the widest sphere of activity. Streams which 
descend along the flanks of elevated grounds carry 
along with them some portion of the materials of their 
respective slopes, especially when swelled into violence 
by rains or the melting of snows ; and such as come from 
mountains sweep down with them even some of the 
firagments of rock that have been collected in the high 
▼alleys. In proportion, however, as these streams reach 
the more level country, and their channels become more 
expanded, they deposit the fragments and stoYv&;s> \\\\^ 
last their waters convey along only part\c\&% o^ \tv\A t3k\ 
Ae minutest kind. If, therefore! theae Nvatex^ ^^ >!v^>> 
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run too rapidly iirto the sea, or the particles in questioBf 
do not previously settle in som^lake through which the 
rivers pass, the mud is. deposited on the sides of their: 
mouths, forming low ground's, hj which the shores arm 
prolonged and encroach upon the sea; and when thei 
waves, by casting up sand upon them, assist in their 
increase, whole provinces are created^ capable, from 
their rich soil, of yielding, in the highest degree, to the 
support of man, and of being made the seats of wealth 
and civilization. It has been concluded, with reason, that 
the greater part of Lower Egypt owes its formation to 
the alluvial matter brought down by the Nile, aided bv 
the sand cast up by the sea. The Delta of the Rhone is 
undergoing a similar augmentation, and it would appear 
that the arms of that river have, in the course of 1800 
years, become longer by three leagues ; and that many 
places which were once situated on the brink of the sea, 
or of large pools, are now several miles distant from the 
water. In Holland and Italy, the Rhine and the Po, since 
they have been banked up by dykes, raise their beds 
and push forward their mouths into the sea with greal 
rapidity. Such, indeed, has been the increase of new 
land formed by the latter, that the city of Adria, which 
there is no doubt was, at a very remote date, situated on 
the coast of the Adriatic, is now more than fifteen miles 
distant from the nearest part of it. At the same time, 
the river has, in consequence of embankments made to 
confine it, been so much raised Ih the level of its bottom 
that the surfieuse of its waters is higher than the roofs of 
the houses in Ferrara ; and the Adige and the Po are 
higher than the whole tract of country lying between 
them. The same cause produces the alterations per- 
ceived to be taking place in many of those lakes which 
are traversed by rivers. The matter brought down by 
the rivers easily settles in the still waters of the lakes, 
and the necessary result is, that the basins of the latter 
are gradually undergoing a diminution. Lake Erie, one 
o/' the vast bodies of water in North America, is every 
j^ear becoming shallower from tbe \t\?L\» o^ ^^i\\^«k 
^d earth, and the constant accumiAalVoii o^ Te«A» «b^ 
^^yys,' and the df'minution of tbe \>e»»^aS\A ^lte 
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Geneva is also said to iiave been considerable within tks 
nemory of man. 

The formation of new islands constitutes another dis- 
tinct and interesting class among the changes to which 
the sur&ce of the globe is^subject. Those wiiich hare 
been raised up hy'voloanic- agency are comparatively 
few; but those of coral, which owe their origin to 
marine insects (of the class of zodpliytes or piani 
tmimais)i are innumerable. Of the different coral tribes, 
the most abundant is that naated the madrapore. It is 
most common in the tropical t seas, and decreases in 
number and variety towards, the poles; it surrounds, in 
vast rocks and reefs, many of: the islands of the South 
Sea and Indian Ocean, and increases their 8tze by its 
daily growth. The coasts of the islanas ot the West 
Indies, of those of the east of Africa, and the shores and 
skoals of the lied Sea, are encircled with rocks of coraL 
Several navigators have furnished us with accounts of 
the curious manner in which these formations take 
place; the following is extracted from Capt. Basil Hall*8 
narrative of his voyage to the Loo-Choo islands : — 

" The examination of a coral reef, during the different 
stages of one tide, is particularly interesting. When the 
tide has lefl it for some time, it becomes dry, and 
appears to be a compact rock exceedingly hard and 
rugged; but. as the tide rises, and the waves begin to 
mmh over it, the coral-worms protrude themselves from 
holes which were before 4«ivtsiUle. T^ics&animais are of a 
great variety of shapes ^and sizes,, and in such prodigious 
numbers, that, 'in a short time, .the whole . surface of the 
fock appears to be >aRve.aad.in motion. The most 
oammon of the worms»at.Loo-Choo is in the form of a 
star, with arms from four to six inches long, which 
are movediibout with4i/capid motion, .inall directions, 
probably to « catch . food. Otliers are %o sluggish, that 
4hey may be mistaken ^or pieces -of the rock, and are 
generally of a dark ooloar,'«and fvom-fout to ^v^SxtfdQk»k 
Xomgf and. two to > three round* Wkeu tW <^ot^ Ni^ 
bnAea, about high*Mraterf U A&a saUd .Viaod «\!(^u^\V>^>^>^^ 
mrpAH of it be d^aohedai a spot ¥rVivc\i xXv^ ^>^ 
mmdfm er^y day, it.i» .fiH*nd*o*V» Wtt.^^ ^^^^^"^"^ 
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different lengths and colours ; some being as fine as a 
thread, and several feet long, of a bright yellow, and 
sometimes of a blue colour ; others resemble snails, and 
some are not unlike lobsters in shape, but soft, and not 
above two inches long. The growth of the coral ap- 
pears^ to cease when the worm is no longer exposed to 
the washing of the sea. Thus, a reef rises in the form 
of a cauliflower, till its top has gained the level of the 
highest tides, above which the worm has no power to 
advance, and the reef, of course, no longer extends 
itself upwards. The other parts, in succession, reach 
the suiface, and there stop, forming, in time, a level 
field with steep sides all round. The reef, however, 
continually increases, and being prevented from going 
higher, ex tends i tself laterally in all directions. But this 
growth being as rapid at the upper edge as it is lower 
down, the steepness of the face of the reef is still pre- 
served. These are the circumstances which render coral 
reef so dangerous in navigation ; for, in the first place, 
they are seldom seen above water; and in the next, 
their sides are so steep, that a ship's bows may strike 
against the rock, before any change of soundings has 
given warning of the danger." 

Another navigator gives the following succinct ac- 
count of the manner in which, after being raised up, the 
coral islands gradually acquire a soil and vegetation : — 
" To be constantly covered with water seems necessary 
to the existCTice of the animalcules, for they do not 
work, except in holes upon the reef, beyond low- water 
mark ; but the corals, sand, and other broken remnants 
thrown up by the sea, adhere to the rock, and form a 
solid mass with it, as hi^h as the common tides reach. 
That elevation surpassed, the future remnants, being 
rarely covered, lose their adhesive property, and remain- 
ing in a loose state, form what is usually called a Key^ 
upon the top of the reef. The new bank is not long in 
being visited by sea-birds; salt plants take root upon it, 
and a soil begins to be formed; a cocoa-tiut» or the 
drupe of a pandanus, is thrown on %\kOTe% Ww^Xivt^ 
v'tslt itf and deposit the deeds of shnxba «aA \x%e&% e^^r^ 
^'gb tide, and still more ©very gale, «AAa wEae^va%X3 
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the bank ; the form of an island is gradually assumed ; 
and last of all comes man to take possession." 

The other chief agents in changing the surface of the 
earth are volcanos and earthquakes. The changes 
oecasioned by the eruptions of the former are very con- 
siderable near the seat of action, but they operate 
over a less extensive field than either of those which 
iiave been already mentioned. The principal effect of 
the issue of subterranean fires is the elevation of the 
surface of the surrounding country ; and the size of the 
mountains themselves must have been prodigiously 
increased by the matter thrown up during successive 
eruptions. Earthquakes appear to be brought about 
by the same causes as volcanic eruptions : but their 
action is much more tremendous than that of the latter. 
They are frequently accompanied by loud subterraneous 
noises, and are sometimes so violent, that the ground 
heaves up, and undulates like an agitated sea. They 
are felt, almost at the same instant, over a most 
astonishing extent; though happily, compared with 
this extent, their destructive ravages are confined 
within a small range. In those parts, which appear to 
be near the centre of their action, the most calamitous 
effects sometimes occur: whole cities are destroyed, 
and their inhabitants buried beneath the ruins ; springs 
are stopped, and others gush out in new places; fissures 
are made in the earth ; and enormous masses of rock 
and other materials sink down, or are detached from 
the mountains. 

Such are the principal changes, which the surface of 
the globe is now undergoing. But great as they are, 
they could not have brought about those grand revo- 
lutions, which formerly visited the earth, and in which 
such multitudes of the animal race were consigned to 
destruction. The whole of them are insufficient to 
alter, in any perceptible degree, the level of the ae«.^ 
still less to have occasioned an overw\\e\TmTv^ o^i ^^ 
}BBd by that element. Some philosopYieTS \v^Ne e:w^^"a.- 
rovred to prove that a gradual and geiieraV \ovj%tvtv% o 
the level of the sea takes place, ai\d bave «:^^^^^^J 
«firta/ii obBervHiwna, which, if correct, texvd Xo e^X»5» 



• the &ct of a diminution of the waters along the noiilMmi 

shores of the Baltic. But it mast not be forgotten, 

.f^at though in some places the ocean has retired, or 

-flunk in level, in others it has encroached vpomliie 

land; while it ds .known that many harbouvs of »tbe 

Mediterranean I have preserved exactly tiie same leinel 

{since the time of the ancients. Itis plain, tberel«re, 

.that all variations upon ; the • coasts of the . ocean are 

merely of a local kind, and that if the different accounts 

.are balanced, we must arrive at the conclusion, that the 

. general volume of the ocean, and perhaps even itasvpcr- 

vficial^eztenty fivier.neither increase nor diminution* 

Lihtary of Useful Knowledge. 



THE ATMOSPHERE. 

The atmosphere is one of the most essential appen* 
dages to the globe we inhabit, and exhibits a most 
.atriking proof of Divine skill and omnipotence. It/is . 
now ascertained to be a compound substance, formed 
cliiefly of two very different ingredients, termed oxi^gen 
and nitrogen, gas. Of 100 measures of atmospheric air, 
21 are oxygen, .and 79 nitrogen. The one, namely, 
1 oxygen, is the principle of combustion. It is absolutely 
necessary for the support of animal life, and is one of 
the most important substances in nature. Ihe other 
(nitrogen) is altogether incapable of supporting either 
, flame or animal life. But the term atmosphere is ako 
applied to the whole mass of fluids, c<Misisting of air, 
vapours, electric fluid, .and other matters which sur- 
round the earth 4;o a certain height This mass of fluid 
matter gravitates to the earth, revolves with it in its 
diurnal rotation, and is carried .akmg with it in its 
course round the aun every year. It has been eom- 
pated to extend about 45 -nu^es alldoveihe earth's 6«nr- 
&ce, and it presses on the eaTt\iV\l\i'a.ioTc^ V^q^^t- 
^oned to its height and denaity. Itom «x39fcTVBEL«BAa 
^''^e with the faairaMtar it hm \)eea aaciwU wa^ )dwX 
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k presses with a weight of about 15 pounds on ey€py» 
square inch of the earth's surface ; and, therefore, its 

. pressure on the body of a middle-sized man, is equal, to 
abo«4 32,000 pounds, or 14 tons avoirdupois, a pret*^ 
mre which would be insupportable, and even fatal, 
were it not equal on every part, and counterbalanced * 
fay the spring of the air within us. The pressure of 
^ whole atmofi^here upon the earth is computed to 
W equivalent to that of a globe of lead, 66 miles m 
diameter ; in other words, the whole mass of the air, 
idiich surrounds the globe, compresses the earth wiUi< . 
a force or power equal to that of five thousand millions 
of millions of tons. This amazing pressure is, however, 
essentially necessary for the preservation of the present 
constitution of our globe, and of the animated beings 
which dwell on its surface^ It prevents'the heat of the- 
sun from converting water, and all other fluids into 
Tapour; and preserves the vessels of < all organized 
beings in due tone and vigour. Were the atmos- 
pherical pressure entirely removed, the elastic fluids 
eontained in the finer vessels of men and other animals 
would inevitably burst them, and life would become' 
extinct ; and most of the substances on the face of the 
earthy particularly liquids, would be dissipated into 
vi^iour. 

Besides these, the atmosphere possesses a great 
variety of other admirable properties, of which the fol- 
lowing may be mentioned. It is the vehicle of smells, 
by which we become acquainted with the qualities of 
the food which is set before us, and learn to avoid 

[ those places, which are damp, unwholesome, and 
dangerous. It is the medium of sounds, by means of 
which knowledge is conveyed to our minds. Its undu- 
lations, like so many couriers, run for ever backwards 
and forwards, to convey our thoughts to others, and 
theirs to us, and to bring news of transactions which 
frequently occur at a considerable di&tanee. K ^^ni 
. strokes on a lai^e bell, through the mimBtraWou oV V5w^ 

/ ^ will convey signals of distress, ot oi '^o^^ va ^ 
f quarter of a minute, to the population o? «i cvt^ ^««^- 

iainw^ a hundred thousand inhabitant»- It lTa\^lX»^» 
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to our ears all the harmonies of music, and expresi 

every passion of the soul : it swells the notes of tl 

nightingale, and distributes alike to every ear ti 

pleasures, which arise from the harmonious sounds 

a concert It produces the blue colour of the sky, m 

is the cause of the morning and evening twilight, 1 

its property of bending the rays of light, and reflect!] 

them in all directions. It forms an essential requisi 

for carrying on all the processes of the vegetable kin 

dom, and serves for the production of clouds, rain, ai 

dew, which nourish and fertilize the earth. In short» 

would be impossible to enumerate all the advantagi 

J we derive from this noble appendage to our wort 

Were the earth divested of its atmosphere, or wei 

' only two or three of its properties changed or destroye 

it would be left altogether unfit for the habitation 

sentient beings. Were it divested of its undulatii 

quality, we should be deprived of all the advantages < 

! speech and conversation, of all the melody of tl 

» feathered songsters, and of all the pleasures of music 

and, like the deaf and dumb, we could have no pow< 

of communicating our thoughts but by visible sign 

! Were it deprived of its reflective powers, the sun woul 

appear in one part of the sky of a dazzling brightnes 

while all around would appear as dark as midnigh 

and the stars would be visible at noon-day. Were 

deprived of its refractive powers, instead of the gradui 

approach of the day and the night, which we no^ 

experience, at sun-rise we should be transported, all s 

once, from midnight darkness to the splendour of nooi 

day ; and, at sun-set, should make a sudden transitio 

from the splendours of day to all the horrors of mic 

night, which would bewilder the traveller in h 

journey, and strike the creation with amazement. I 

fine, were the oxygen of the atmosphere complete! 

extracted, destruction would seize on all tribes of tl 

living world, throughout every r^ion of earth, ai 

^ jutd sea. 
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THE WINDS. 

A change in the temperature oPa portion oP air, an 
iocrease or a diminution oP the quantity of water, 
which it holds in a state oP vapour; in short, any 
circumstance which causes it either to contract or 
expand, destroys the equilibrium among the different 
parts of the atmosphere, and occasions a rush of air, 
that is, a wind, towards the spot where the balance has 
been destroyed. Winds may be divided into three 
classes: those, which blow constantly in the same 
direction ; those, which are periodical ; and those, 
which are variable. The permanent winds are those 
^ which blow constantly between, and a few degrees 
beyond, the tropics, and are called trade-winds. On 
the north of the equator, their direction is from the 
Dorth-east, varying at times a point or two of the 
compass each way : on the south of the equator, they 
proceed from the south-east. The origin of tliem is 
this : — ^the powerful heat of the torrid zone rarefies, or 
makes lighter, the air of that region ; the air, in con- 
sequence of this rarefaction, rises, and to supply its 
place, a colder atmosphere from each of the temperate 
zones moves towards the equator. But these north and 
south winds pass from regions, where the rotatory mo- 
tion of the earth*s sur&ce is less, to those where it is 
greater. Unable at once to acquire this new velocity, 
they are left behind, and instead of being north and 
i^outh winds, as they would be, if the earth's surface 
did not turn round, they become north-east and south- 
cast winds. 

The monsoons belong to the class of periodical winds* 
They blow half the year from one quarter, and the 
other half from the opposite direction: when they shift, 
variable winds and violent storms prevail for a time, 
which render it dangerous to put to sea. The monsoons 
of course suffer partial changes in particular places^ 
owing to the form and position of the \aTid»> ^?cA \a) 
other circumstances ; but it will be su^c\ei\\. Vw %\n^ 
tbe/r general directions. From April to Oci\JcAi«t, %» 
autb'west wind prevaila north of the equvAox, %om\So.- 
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to our ears all the harmonies of music, and express 
every passion of the soul : it swells the notes of t 
nightingale, and distributes alike to every ear t 
pleasures, which arise from the harmonious sounds 
a concert. It produces the blue colour of the sky, a 
is the cause of the morning and evening twilight, I 
its property of bending the rays of light, and reflecti; 
them in all directions. It forms an essential requisi 
for carrying on all the processes of the vegetable kin 
dom, and serves for the production of clouds, rain, ai 
dew, which nourish and fertilize the earth. In short, 
would be impossible to enumerate all the ad van tag 
we derive from this noble appendage to our worl 
Were the earth divested of its atmosphere, or we 
only two or three of its properties changed or destroy e 
it would be left altogether unfit for the habitation 
sentient beings. Were it divested of its undulatii 
quality, we should be deprived of all the advantages 
speech and conversation, of all the melody of tl 
feathered songsters, and of all the pleasures of musi< 
and, like the deaf and dumb, we could have no pow 
of communicating our thoughts but by visible sigr 
Were it deprived of its reflective powers, the sun wou 
appear in one part of the sky of a dazzling brightnes 
while all around would appear as dark as mid nigh 
and the stars would be visible at noon-day. Were 
deprived of its refractive powers, instead of the gradu 
approach of the day and the night, which we no 
experience, at sun-rise we should be transported, all 
once, from midnight darkness to the splendour of nooi 
day ; and, at sun-set, should make a sudden transitic 
from the splendours of day to all the horrors of mi< 
night, which would bewilder the traveller in h 
journey, and strike the creation with amazement ] 
fine, were the oxygen of the atmosphere complete! 
extracted, destruction would seize on all tribes of tl 
living world, throughout every r^ion of earth, ai 
^ juid 8€a0 
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THE WINDS. 
A change in the temperature oP a portion oP air, an 
increase or a diminution oP the quantity of water, 
«rhich it holds in a state of vapour; in short, any 
circumstance which causes it either to contract or 
expand, destroys the equilibrium among the different 
parts of the atmosphere, and occasions a rush of air, 
}g4 that is, a windy towards the spot where the balance has 
' been destroyed. Winds may be divided into three 
classes: those, which blow constantly in the same 
direction ; those, which are periodical ; and those, 
which are variable. The permanent winds are those 
which blow constantly between, and a few degrees 
beyond, the tropics, and are called trade-winds. On 
the north of the equator, their direction is from the 
north-east, varying at times a point or two of the 
compass each way : on the south of the equator, they 
proceed from the south-east. The origin of them is 
this : — the powerful heat of the torrid zone rarefies, or 
makes lighter, the air of that region ; the air, in con- 
sequence of this rarefaction, rises, and to supply its 
place, a colder atmosphere from each of the temperate 
zones moves towards the equator. But these north and 
south winds pass from regions, where the rotatory mo- 
tion of the earth*s sur&ce is less, to those where it is 
greater. Unable at once to acquire this new velocity, 
they are left behind, and instead of being north and 
«outh winds, as they would be, if the earth's surface 
did not turn round, they become north-east and south- 
east winds. 

The monsoons belong to the class of periodical winds* 
They blow half the year from one quarter, and the 
other half from the opposite direction: when they shift, 
variable winds and violent storms prevail for a time, 
which render it dangerous to put to sea. The monsoons 
of course suffer partial changes in particular places^ 
owing to the form and position of the \aii^%»> «cA. \Ai 
other circumstances ; but it will be su^c\ex\^ X» ^vh^ 
tbeir general directions. From ApnV to Oc\Jo\i«t, ^ 
toutb'west wind prevaXU north of the ec\\x«AftT^ TO>x\ia.- 
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ward of this a south-east wind ; from October to April, 
a north-east wind north of the equator, and a north- 
west between the equator and 10® of south latitude. 

The land and sea-breezes, which are common on the 
coasts and islands situated between the tropics, are 
another kind of periodical winds. During the day, the 
air, over the land, is strongly heated by the sun, and a 
cool breeze sets in from the sea ; but in the night, the 
atmosphere over the land gets cooled, while the sea, and 
consequently the air over it, retains a temperature 
nearly even at all times ; accordingly, after sunset, a 
land-breeze blows off the shore. The sea-breeze gene- 
rally sets in about ten in the forenoon, and lasts till six 
in the evening ; at seven the land breeze begins, and 
continues till eight in the morning, when it dies away. 
These alternate breezes are, perhaps, felt more power- 
fully on the coast of Malabar than any where ; their 
effect there, extends to a distance of twenty leagues 
from the land. 

Thus, within the limits of from twenty-eight to thirty 
degrees on each side of the equator, the movements of 
the atmosphere are carried on with great regularity ; 

» but beyond these limits, the winds are extremely vari- 
able and uncertain, and the observations made, have not 
yet led to any satisfactory theory, by which to explain 
them. It appears, however, that beyond the region of 
the tsade-winds, the most frequent movements of the 
atmosphere are from the south-west, in the north tem- 
perate zone. This remark must be limited to winds 
blowing over the ocean, and in maritime countries ; be- 
cause those in the interior of continents are influenced 
by a variety of circumstances, among which the height 
and position of chains of mountains are not the least im- 
portant. These south-west and north-west winds of 
the temperate zones, are most likely occasioned in the 
following manner : — In the torrid zone there is a con- 
tinual ascent of air, which, afler rising, must spread 
itself to the north and south in an opposite direction to 
^e trade-winds below : these upper c\\TTe;i\V&,\ife^i»\SLYa% 
^>oJed above, at 4ast descend and m\x t\iem^N«e» VvO^ 

^^e lower air; part of them may, iper\iw^>^a3\ ^««i\sAft 
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the trade- winds, and the remainder, pursuing its course 
towards the poles, may occasion the north-west and 
south-west winds, of which we have been speaking. 
This interchange between the heated air of the Tropics, 
and the cold air of the Polar regions, greatly tends to 
moderate the climate of each. Besides the air from the 
Tropics being richer in oxygen, on account of the more 
luxuriant vegetation decomposing a larger quantity of 
carbonic acid, is well calculated to supply any dehciency 
in the amount of this most important substance, which 
might occur from the barrenness of a less favoured 
climate. — {S^ pa^e 224.) 

Hurricanes have been supposed to be of electric ori- 
gin. A large vacuum is suddenly created in the at- 
mosphere, into which the surrounding air rushes with 
immense rapidity, sometimes from opposite points of 
the compass, spreading the most frightful devastation 
along its track, rooting up trees, and levelling houses 
with the ground. They are seldom experienced be- 
yond the tropics, or nearer the equator than the 9th or 
10th parallels of latitude; and they ra^^e. with the greatest 
fury near the tropics, in the vicinity of land or islands, 
while far out in the open ocean they rarely occur. 
They are most common among the West India islands, 
near the east coist of Madagascar, in the islands of 
Mauritius and Bourbon, in the bay of Bengal, at the 
chant;in<; of the monsoons, and on the coasts of China. 

Wkiflwinds sometimes arise from winds blowing 
among lofty and precipitous mountains, the form o/ 
which induences their direction, and occasions gusts ttf 
descend with* a spiral or whirling motion. They ar6 
frequently, however, caused by two winds meeting each 
other at an ani^le, and then turning upon a centre. 
When two winds thus encounter one another, any cloud 
which happens to be between them, is of course con- 
densed, and turned rapidly round ; and all substances 
sutiiciently light, are carried up into the air by the. 
whirling motion which ensues. TVie aiCVivow o^ ^ ^\vv^« 
wiad at sea, occasions the curioaa pVieuom^TikOtL ^^d^^^^ t 

Library of Uwful Kaomleage, 
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AQUEOUS VAPOUR CLOUDS AND MISTS, 

RAIN, DEW, SNOW, HAIL. 

When water is exposed to the air, it is gradually eon* 
verted into vapour, which, on account of its specific 
levity, ascends into the atmosphere. This vapour pre- 
sents itself in various forms. When the air holds it in 
solution, it is invisible, just as salt dissolved in water ii 
invisible ; but when the air becomes incapable of re- 
taining it in solution, the watery particles become visible, 
either in the form of clouds and mists suspended in the 
atmosphere, or in that of rain, dew, snow, and hail, 
fiEdling to the ground. 

Clouds and Mists differ only in this, that the former 
float in the air, whereas the latter extend along the 
ground. Water, dissolved in the atmosphere, is first, 
by the agency of cold, withdrawn from it in very minute 
particles, which being very light, remain suspended at 
a greater or less distance from the earth, and are kept 
ftsunder by the electrical repulsion developed during 
their separation from the air. When the electricity is 
removed gradually^ by pointed rocks, trees, &c., or 
suddenly y during thunder storms, the rain falls. Thus 
we perceive another admirable means by which climates 
are rendered more suitable to man. The enormous 
evaporation which occurs in hot countries cools them 
by abstracting vast quantities of heat, which is imparted 
to colder regions when the clouds are formed, and again, 
when the rain descends. The height of clouds is very 
various. In ascending to the summits of mountains, the 
traveller frequently passes through a zone of clouds, and 
beholds the vesicular vapours of which it is composed, 
stretched under his feet like a vast plain covered with 
snow ; and even on Chimborazo, the loftiest peak of the 
Andes, there are always to be seen, at an immense height, 
rertaiD whitish clouds resembling flakes of wool. These 
clouds, which are perhaps many mi\ea ^rotn Wve «v«^«».cfe ^1 
^e earth, have been supposed to owe t\\e\T eXeN^Wow V.o 
negative electricity repelling them froia t\ie ^TO\y[i^,\i 
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the same way as mists are supposed to owe their depres- 
sion to positive electricity attracting them towards it. 

Rain falls from the clouds, when the vesicular vapour, 
of which they are composed, unites into drops. The 
fall of the drops of rain, after they are formed, is easily 
acGoanted for from the attraction of gravity ; but the 
cause of the conversion of vesicular .vapour into rain- 
drops is not better understood, than the cause of the 
conversion of vapour into vesicles ; though it is highly 
probable, that electricity is an agent in the one case, as 
well as in the other. If the change be owing to the di« 
minution of this fluid, we have a ready explanation of 
the well-known fact, that mountainous are the most 
rainy countries ; mountains constituting so many points 
for drawing off the electric fluid. This supposition is 
further rendered very probable by the fact, that no 
rain fidls in those regions where thunder is unknown, 
as in the environs of Lima, and on the coast of Peru* 
The quantity of rain that falls, in diflerent regions of 
the globe, is very different. It is most abundant within 
the torrid zone, and decreases in proportion to the dis- 
tance from the equator. The annual fall at Grenada} 
in 12^' N. lat. is 126 inches ; at Calcutta, in 22^" N. lat 
it is 81 inches ; at Rome, in 41^ 54", it is 39 inches; in 
England, 32 inches ; and at Petersburg, in lat. 59® IG'', 
it is only 16 inches. Even in different places in the 
same country, the quantity that falls is different But 
the most curious fact of all, in the natural history of 
rain, is the difference of quantity, which is collected at 
different heights at the same place. In one year, a 
rain-gauge on the top of Westminster Abbey, received 
12 inches ; another on the top of a house in the vicinity 
received 18 inches ; and a third on the surface of the 
ground received 22 inches. 

DeWy or the moisture insensibly deposited from the 
atmosphere on the surface of the ground, is a well- 
known phenomenon. It was long supposed, that its 
precipitation was owing to the cooling oY \}tLe ^Xti\^^'^\^»x^ 
towards evening, which prevented \1 Vrom xeXalvoSxi^ i» 
great a quantity of watery vapour in aoVuWoti, «a ^wwi* 
ihe heat of the day. But it has been xeceuXV^ ^ton^ 
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that the deposition of dew is produced by the cooling of 
the surface of the earth, which taJies place previously 
to the cooling of the atmosphere. The earth is an ex- 
cellent radiator of caloric, whilst the atmosphere does 
not possess that property in any sensible degree. To* 
watrds evening, therefore, when the solar heat declines^ 
afid after sunset, when it entirely ceases, the earth 
vapidly cools by radiating heat towards the skies; 
wtiilst the air has no means of parting with its heat, but 
1^ coming in contact with the cooled surface of the 
earth, to which it communicates its caloric. Its solvent 
power being thus reduced, it is unable to retain so large 
a portion of watery vapour, and deposits those pearly 
drops called dew. This view of the matter explains the 
reason why dew falls more copiously in calm than jn 
stormy weather, and in a clear than in a cloudy atmos- 
phere. Accumulations of moisture in the atmosphere 
not only prevent tlie free radiation of the earth towards 
the upper regions, but themselves radiate towards the 
earth ; whereas, in clear nights, the radiation of the 
earth passes without obstacle through the atmosphere 
to the distant regions of space, whence it receives no 
caloric in exchange. The same principle enables us to 
explain the reason, why a bottle of wine taken fresh 
from the cellar ( in summer particularly), will soon be 
covered with dew. The bottle, being colder than the 
surrounding air, absorbs caloric from it ; the moisture, 
therefore, which that air contained, becomes visible, 
and forms the dew, which is deposited on the bottle. 
In like manner, in a warm room, or in a close carriage, 
the inside of the windows is covered with vapour, be- 
cause the windows being colder than the breath, de- 
prive it of part of its caloric, and by this means convert 
it into watery vapour. Bodies attract dew in propor- 
tion as they are good radiators of caloric ; as it is this 
quality which reduces their temperature below that of 
, Uie atmosphere. Hence we find, that little or no dew 
i# dejE>osited on rocks, sands, or water ; while grass and 
Jiving vegetables^ to which it is so Yi\^\A^ '^eut^cvalSi^ 
attract it in abuodaoce ; a reinarkaVAe me\aji<5fe o^ \Xi^ 
^Jl^ stnd ^bountiful dispensatioua^o? PxoVvdeiwjfe* TVift 
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same benerolent design we may observe, also, in tluB 
abundance of dew in summer and in hot climates, in 
wbich its cooling effects are so much required. The 
more caloric the earth receives during the day, the 
more it will radiate afterwards ; and consequently, the 
more rapidly its temperature will be reduced in the 
evening, in comparison with that of the atmosphere. 
In the West Indies, accoitiingly, where the intense heat 
of the day is strongly contrasted with the coolness of 
the evening, the dew is prodigiously abundant. When 
dew is frozen the moment it falls, it gets the name of 
hoar-frosU 

Snow is another of the forms which the vapours of 
the atmosphere assume. It consists of aqueous vapour, 
congealed either while felling, or when in the air pre- 
vious to falling. The first crystals, produced at a great 
height in the atmosphere, determine, as they descend, 
the crystallization of aqueous particles, which, without 
their presence, the surrounding air would retain in a 
state of solution. The result is the formation of hexi^ 
gonal darts, or stars oP six rays, when the weather is 
sufficiently calm, and the temperature not too high to 
deform the crystals by melting off their angles ; but 
when the atmosphere is agitated, and the snow falls 
firom a great height, the crystals clash together, unite in 
groups, and form irregular flakes. 

HaUy according to all appearance, is a species of 
snow, or of snowy rain, which has undergone a variety 
of congelations and superficial meltings, in its passage 
through different zones of the atmosphere, of different 
temperatures. Its formation evidently depends oh 
electricity. It is by an electrical apparatus, that we 
can produce artificial hail ; and it is well known, that 
volcanic eruptions are often followed by the fall of hail- 
stones of enormous size. 

Such are the principal circumstances which are sup* 

posed to concur in the formation of aqueous meteors^ 

Their beneficial in^uence upon the eatlVv \& ^^c\Tv\.\sNWt^ 

easy to determine. We observe aU nalxjit^ \«xv^v^% 

when the atmosphere retains, for too \o\i% «^ Vywi^^ "^^ 

jBoisture ariaing from the earth. P\aj:iVa ^«Afc « 
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droop ; animals feel their strength failing them ; man 
himself, breathing nothing but dust^ can with difficulty 
procure shelter from the sultry heat, by which his frame 
is parched and overpowered. But scarcely have the 
waters of heaven descended from the clouds, when all 
living beings begin to revive ; the fields resume their 
green attire ; the flowers their lively tints ; animals the 
sportive freedom of their motions, and the elements of 
the air their healthful equilibrium. Snow itself, whose 
very name alarms the natives of the tropics, is produc- 
tive of real advantages in the economy of nature : it se- 
cures the roots of plants against the effects of intense 
cold; it serves to moisten gently those lands, from 
which, owing to their local situation, the rain is too 
soon carried off ; and it paves for the inhabitant of the 
north, commodious and agreeable roads, along which 
he gaily skims in his light and nimble sledge. Hail 
alone, of all the aqueous meteors, never appears but as 
a harbinger of distress. Birds and quadrupeds in- 
stinctively conceal themselves, as soon as they have any 
presentiment of its coming. Man can neither foresee 
its approach, nor arrest its ravages ; he has been able 
to ward off the thunderbolts of the sky, but he sees the 
hail destroy his corn, break his fruit trees, and shatter 
the very house where he dwells, without being able to 
prevent it. 

M*Culloch's Course of Reading, 



ON THE DELUGE. 

It stands on record in Scripture, that this globe was 
twice enveloped in water ; once, when God by his work 
of six days, described in the first chapter of the book of 
Genesis, raised it up from what is usually called its 
chaotic state ; and a second time in the days of Noah. 
Now, the efi'ects of these two immersions of the earth in 
water are distinctly marked in the present form of it. 

In regard to the first, it is a vulgar error, to which 

the Scripture gives no countenance, that the earth was 

£r8t brought into existence wlieik God commftwced Vu& 
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six days' work. A more careful reading of the narra* 
tiye will convince you, that this work was merely 
putting it in order, and titting it for being the habitation 
of man. 

The words of Scripture are, " In the beginning God 
created the heaven and the earth." This is a general 
announcement of what was done in the beginning ; but 
bow long anteeedent to the subsequent history that be- 
ginning was, we are not informed. The narrative pro- 
ceedsi '* And the earth was without form and void ; and 
darkness was upon the face of the deep, and the Spirit 
of God moved upon the face of the waters." This de- 
scribes the condition in which the earth was, when God 
commenced his work of six days. How long it had 
been in that condition is not said. There are indica« 
tions, however, in the formation of the crust of the 
earth itselfj that it had been for a long period in that 
condition, and that its then chaotic state was the result 
of some former revolution or revolutions. Now, in 
perfect conformity with this history, there are evidences 
of the present dry land having been immersed in water, 
for a much longer period than its transient immersion 
at the deluge. For example, there are immense masses 
of solid rock, some at great heights in the mountains, 
some deep in the bowels of the earth, entirely formed 
of shells and other marine remains cemented together. 
Many of the most beautiful marbles are thus formed. 
In digging mines, after piercing through many strata of 
rocks of various descriptions, and arriving at great 
depths below the surface of the earth, miners come to 
remains of plants and of animals, that must have been 
formed in waters of the sea. 

.These, and many other phenomena, not only prove, 
that the globe was immersed in water, but that it must 
have continued in that condition, for a much longer pe- 
riod than the waters of the deluge remained upon it. 

But there are other phenomena, which indicate, that 
after the earth was brought into its present form, its 
mountains and valleys, and rivers aud «e«A^ x^e^dxVj ^a^ 
we now see tbeniy it was suddenly imnvex^e^ \tk ^«X«t> 
which ako suddenly receded. The pVienotacwB*. \x> hjYX^ 



Z4 FirrH BOOK. 

I now allude, are such as fossil shells, marine plants, 
bones, &c. which are found in earth, or gravel, or sand, 
and in other situations, which indicate a much more re- 
cent deposit, than the shells and other marine sub- 
stances formed into solid rocks, already alluded to. In 
eyery part of the world, there are found indications of a 
submersion of the dry ground in water, much later than 
the formation of the mountains and vallesys, and affect- 
ing the condition of the globe much more superficially. 
Caves, for example, have been found in countries the 
most distant from one another, in Europe and in New 
Holland, containing large quantities of bones of animals, 
mixed with earth or gravel, and in many cases, covered 
with a substance called stalagmite. In many cases, the 
bones belong to species of animals, that no longer exist 
in the countries in which they are found. Bones of 
•lephants, hyaenas, rhinoceroses, &c. have been found 
in Britain, and in many parts of Europe. 

It seems now to be generally admitted by scientific 
■ten, that there are means of ascertaining at what dis- 
tonoe of time a deluge covered the earth, and that the 
Ofllcolations founded upon them point uniformly to the 
tiHMB^ marked in the Scriptures. The following passage 
irfroHi Baron Cuvier: — 

^Thus, while the traditions of all nations have pre- 
sent the remembrance of a great catastrophe, the 
dthigBy which changed the earth's surface, and destroyed 
Marty the whole of the human species, geology apprizes 
11*^ that of the various revolutions which have agitated 
<ittr globe, the last evidently corresponds to the period, 
il^iich is assigned to the deluge. 

^* We say that, by means of geological considerations 
4klone, it is possible to determine the date of this great 
tfvent with some degree of precision. 

^* There are certain formations, which must have 
•commenced immediately after the last catastrophe, and 
which, from that period, have been continued up to the 
ptfssent day with great regularity. Suc\v «tTfe \5[ife ^%« 
^^it8 of detritus observed at the mowWis o^ t\n^t^> i>afe 
^W««e» of rubbish which exist at the foot o^ moxwvtaxm, 
»*«re-^>riijed of the fragments, tJaat ML to>^ >^«^ 
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rammits and sides. These deposits receive a yearly in* 
crease, which it is possible to measure. Nothing, there* 
fore, is more easy, than to calculate the time, which it 
has taken them to acquire their present dimensions. 
This calculation has been made with reference to the 
debris of mountains ; and, in all cases, has indicated a 
period of about four thousand years. The same result 
has been obtained from the other alluvial deposits. In 
short, whatever has been the natural phenomenon, that 
has been interrogated, it has always been found to give 
evidence in accordance with that of tradition. The 
traditions themselves exhibit the most astonishing con- 
formity. The Hebrew text of Genesis places the de- 
luge in the year ^349 before Christ The Indians make 
the fourth age of the world, that in which we now live, 
to commence in the year 3012. The Chinese place it 
about the year 2384. Confucius, in fact, represents the 
first King Yeo as occupied in drawing off the waters of 
the ocean, which had risen to the tops of the moun- 
tains, and in repairing the damage which they had oc- 
casioned." — CARLiLEf oh the Divine Origin of the Holy 
Scriptures. 



I, — MINERAL KINGDOM. 

There is, perhaps, no portion of the earth's sur&ce, of 
the same extent, which contains so great a variety of 
those mineral substances which minister to the neces- 
sities and comforts of life, as the island of Great Bn* 
tain ; and it would almost seem, from its internal struc- 
ture, as if Providence had pre-ordained that it should 
be the seat of an opulent and powerful people, and x>oe 
of his ' chief instruments for the cvv\\vi^\\wi «xA *JL- 
vancement of the human race. That l\v\s» Va ^^««^«*«' 
ragant, overstrained expression of Tia.tAOTiaVNWv\V5> "m^^j 
^^'ok, be very easily made apparent, M ^ '^^JS 
^Bctiona on the vast advantages, wViVcYi iVe^toiS 
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empire itself, and, through it, the civilized world, haye 
derived, from the circumstance of our possessing an 
abundance of one particular mineral under the suHade 
of our soil. The almost inexhaustible mines of coal, 
which are found in so many different parts of our 
island, have unquestionably been one of the chief 
sources of our wealth, and of our influence among the 
other nations of Europe. All our great manufacturing 
towns, — Birmingham, Leeds, Sheffield, Manchester, 
Glasgow, Paisley, are not only situated in the immedi- 
ate vicinity of coal, but never would have existed with- 
out it. If we had had no coal, we should have lost 
the greater part of the wealth we derive from our me- 
tallic ores; for they could neither have been drawn 
from the depths, where they lie concealed, nor, if found 
near the surface, could they have been profitably re- 
fined. Without coal, the steam-engine would probably 
have remained among the apparatus of the natural phi- 
losopher. Not only did the fuel supply the means of 
working the machine, but the demand for artificial 
power, in order to raise that same fuel from the boweb 
of the earth, more immediately led to the practical ap- 
plication of the great discovery made by Watt, while 
repairing the philosophical instrument of Dr. Black. 
Before the invention of the steam-engine, the power 
required to move machinery was confined to the im- 
pelling force of running water, of wind,* of animal and 
human strength, — all too weak, unsteady, irregular, and 
costly, to admit of the possibility of their extensive ap- 
plication. But the steam-engine gave a giant power to 
the human race, capable of being applied to every pur- 
pose, and in every situation where fuel can be found. 
Thus, manufactures arose, and from the cheapness with 
which labour could be commanded, and the prodigious 
increase of work done in the same space of time, their 
produce was so reduced in price, as to bring luxuries 
and comforts within the reach of thousands, who never 
tasted them before. New tastes tViua exeVXi^^, wv^ *\w- 
creasing consumption^ multiplied manu^actimtv^ es\ai\)- 
y^Aments ; and their demands led to great. TOaT\\ji^<cX\«%% 
^machinery ; competition led to impxoveiftfciit Ssv ^^ 
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steam-engine itself, and thus, by the reciprocal action of 
tmprovem^t and demand, our machinery and manu- 
fitctures gradually acquired that high degree of perfec- 
tion, to which they are now arrived. With the im- 
provement of the steam-engine, came the wonderful ap- 
plication of it to navigation, which has already, in a few 
years, produced such extraordinary results ; and which, 
wheta combined with its farther application to wheel 
carriages, must, at no great distance of time, occasion a 
revolution in the whole state of society. 

Next to coal, our iron is the most important of our 
mineral treasures ; and it is a remarkable circumstance, 
that the ore of that metal, which is so essential to the 
wants of man, that civilization has never been known 
to exist witliout it, should in Great Britain be placed in 
greatest abundance, not only in the vicinity of, but ac- 
tually associated with, the coal necessary to separate 
the metal from the impurities of the ore, so as to render 
it fit for use. In Sweden, and most other countries, 
where iron mines exist, the ore is refined by means of 
wood ; but no space on the surface of our island could 
have been spared to grow timber for such a purpose ; 
and thus, without coal, in place of being, as we are now, 
great exporters of wrought and unwrought iron to dis- 
tant nations, we must have depended on other countries 
for this metal ; to ihe vast detriment of many of our 
manufactures, which mainly owe their improvement and 
extension to the abundance and consequent cheapness 
of iron. 

There are extensive mines of lead in Derbyshire, 
Yorkshire, Northumberland, Lanarkshire, Dumfries- 
shire, and several other places in Great Britain, suffi- 
cient not only for the internal demand for that metal, 
but yielding a considerable amount for exportation. 
Copper is produced in large quantities in Cornwall; 
and the same county has been celebrated for its tin 
mines, for nearly two thousand years. 

Coal, iron, leadf copper, and tm, at^ VXvfe ^x\\vd\\f<^ 
miDerala of our country, whicb, \n commow Xaxv^^'^^ 
Bre usually aaaociated with the idea o^ V\\e ^\o<iw&«^ 
juwea. Silver and Gold we have uone^ V\l\x xV^ «« 
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tion of a little of the former- contained in some of the 
ores of lead, which is separated by rcfininjr, wlien in 
sufficient quantity to yield a profit, beyond the expense 
of the process; but we have some other metals, highly 
useful in the arts, such as zinc, antimony, and man- 
ganese. 

Besides the substances above mentioned/ we have 
many other mineral treasures of great importance still 
to be noticed. Of these the most valuable, perhaps, is 
limestone, from its use in agriculture, to meliorate the 
Soil and increase its fertility, and from its being an in- 
dispensable ingredient in mortar for building ; and 
there are not many parts of the island far distant from a 
supply of this material. Building stone is found in 
most parts of the country ; and although we must go to 
Italy for the material for the art of sculpture to be em- 
ployed upon, we have free-stones applicable to alt the 
purposes of ornamental architecture, and we have many 
marbles of great beauty. If stones be far off, clay is 
never wanting to supply a substitute ; and the most dis- 
tant nations have their daily food served up in vessels, 
the materials of which, dug from our clay-pits, have 
given occupation to thousands of our industrious popu- 
lation, in our potteries and china manufactures. For 
our supply of salt, that essential part of the daily sus- 
tenance of almost every human being, we are not de- 
pendent on the brine which encircles our island ; for we 
have, in the mines and salt-springs of Cheshire and 
Worcestershire, almost inexhaustible stores of the purest 
quality^ unmixed with those earthy and other ingredi- 
ents, which must be separated by an expensive process, 
before a culinary salt can be obtained from the water of 
the sea. 

Familiar as is almost every one of the mineral sub- 
stances we have named, in the common business of life, 
there are many persons who have but a very imperfect 
idea whence they are derived, and what previous pro- 
eesses they vndergo, before they can \>e ixv^ide «»\»^\\e«ibW 
^^ our vse. In the formation of otgaiwxeA \>o^\^, \>d«x 
^ in the Btructure of an mals and p\»n\», We Ti\oe.\ «^- 
^^^rffcj'al obmerver cannot fail to disco^far a W\vvVi\j\ «m 
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refined mechanism ; but if we cast our eyes upon the 
f^round, and look at heaps of gravel, sand, clay, and 
stone, it seems as if chance only had brought them to- 
gether, and that neither symmetry nor order can be dis* 
covered in their nature. But a closer examination soon 
convinces us of that, which reasoning from the wisdom 
and design manifested by other parts of creation, we 
might beforehand have very naturally been led to ex- 
pect, viz., that in all the varieties of form, and structure^ 
and change, which the study of the mineral kingdom 
displays, laws as fixed and immutable prevail, as in the 
most complicated mechanism of the human frame, or in 
the motions of the heavenly bodies: and if astronomy 
has discovered how beautifully *Uhe heavens declare 
the glory of God,*' as certainly do we feel assured by 
the investigations of geology, that the earth ** showeth 
his handy work." — Penny Magazine. 
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Tke land rises from the surface of the sea in the form 
of islands, and of great continuous masses called conti- 
ooits, without any regularity of outline, either where 
it comes in contact with the water, or in vertical elevaf 
tioiiy its surface being diversified by plains, vallejrs, hiU% 
and mountains, which sometimes rise to the height <rf 
twenty>six thousand feet above the level of the sea. 
Numerous soundings in different parts of the world have 
shown, that the bottom of the ocean is as diversified by 
inequalities as the sur&ce of the land ; a great part of 
it is unfathomable to us, and the islands and contijents^ 
which rise above its surface, are the summits of moun* 
tains, the intervening valleys lying in th^ d^^'^^a^ 

Different climates produce different t^jcea o^ ^CiVcoaSs^, 

and different families of plants; but tVie tametiaN. V\»^ 

dmm, as far as tke nature of stoae \ft coiicecwe^'^'' 
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dependent of the influence of climate, the same rocks 
bein^ found in the polar and in the equatorial regions. 
Although there is considerable diversity in the structure 
of the earth, it is not in any degree connected with 
particular zones, as far as relates to circumstances, 
which are external to it; nor can we say, that the 
wonderful action which burning mountains tell us is 
going on in its interior, is confined to any part of the 
sphere, for the volcanic fires of Iceland burn as fiercely 
as those that burst fortli under the line. From all the 
observations hitherto made, there is no reason to sup- 
|)Ose, that any unexplored country contains mineral 
bodies, with which we are not already acquainted ; and 
although we cannot say beforehand of what rocks an 
unexamined land is likely to be composed, it is ex- 
tremely improbable, that any extensive series of rocks 
should be found, constituting a class different from any 
which have been already met with in other parts of the 
globe. 

When we dig through the vegetable soil, we usually 
eoitie to clay, sand, or gravel, or to a mixture of these 
unconsolidated materials; and, in some countries, we 
shall probably And nothing else, at the greatest depths 
to which we are able to penetrate. But in most places, 
afler getting through the clay and gravel, we should 
come upon a hard stone, lying in layers or beds parallel 
to each other either of one kind, or of different kinds, 
according to the depth. This stone would vary in 
dlfi'erent countries, and in different places in the same 
country, as well in its constituent parts, as in the thick- 
qess, alternation, and position of its beds or layers. 
It has been ascertained by the observations of geologists, 
in various parts of the world, that the crust of the earth 
is composed of a series of such layers, distinguishable 
from each other by very marked characters in their 
internal structure. The elements, of which they are 
composed, are not very numerous, being for the most 
part the hard subetance called quartz by mineralogists, 
of which gun- flints may be cited as a familiar example, 
libeBB being wholly composed of it, and the well-known 
Mubatancee, clay and limestone, but tlliiese cXem^nXa «x^ 
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aggregated or mixed up together in so many propor- 
tions and forms, as to produce a considerable variety of 
rocks. Besides this elementary composition, or what 
may be termed their simple structure, the greatest 
proportion of the rocks, that are so arranged in layers, 
contain foreign bodies, such as fragments of other rocks, 
shells, bones of land and amphibious animals, and of 
fishes, and portions of trees and plants. It has further 
been found, that these different layers or strata lie 
upon each other in a certain determinate order, which 
is never f in any degree, inverted. Suppose the series of 
strata to be represented by the letters of the alphabet, 
A being the stratum nearest the surface, and Z the 
lowest : A is never found helow Z, nor under any other 
of the intervening letters ; nor is Z ever found above any 
of the letters that stand before it in the alphabet : and 
so it is with all the strata represented by the other 
letters. It must not, however, be imagined, although 
this regularity in the order of superposition exists, that 
all the different members of the series always occur 
together ; on the contrary, there is no instance where 
they have all been found in one place. It possibly may 
happen, that where C is found in a horizontal position, 
by going deeper all the rest would follow in succession ; 
but this we can never know, as the thickness would be 
infinitely beyond our means of penetrating : and there 
are reasons, which render the existence of such an un- 
interrupted series extremely improbable. It very sel- 
dom happens, that more than three or four members of 
the series can be seen together ; — we say of the series^ 
because each member is composed of an almost infinite 
number of subordinate layers. This order of succession, 
established by geologists, has been determined by the 
combination of many observations made m difierent 
countries at distant points. The order of three or four 
members was ascertained in one place ; the upper 
stratum in that place was found to be the lowest mem- 
ber of a second series in another place, and the lowest 
stratum at the first station was observed to be llv^ 
uppermost at a third point; and, m \v^"ei xoajwck^^^^^ 
order of auperposition was discovexed xXaoxx^wiX. >^ 
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whole range. Neither is it to be supposed that the 
strata, which lie next each other, are always so in 
nature ; as, for instance, that, wherever G is found as> 
sociated with another member, it is always either with 
F above it, or H below it : it very often happens that 
F lies upon H, G being altogether absent ; and C may 
even be seen lying on R, the whole of the interven- 
ing members of the series being wanting. Very fre- 
quently one of the lowest members of the series appears 
at the surface. Every one may have seen sometimes 
chalk, sometimes slate, lying immediately beneath the 
vegetable soil, or even at the surface without that scanty 
covering. But if a lower member of the series be seen 
at the surface, however deep we might go, we should 
never find any one of those rocks, that belong to the 
higher members of that series. The immense practical 
advantage of this knowledge of the determined order of 
succession will be seen at once ; for if O were found to 
occupy the surface of the country, it would be at once 
known, that all search for coal in that spot would be 
fruitless. Ibid. 
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The means, by which geologists have been enabled 
to At the order of superposition in the strata composing 
the cmst of the globe, have been partly the mineral 
oomposition of each member of the series, partly their 
containing fragments of other rocks, but chiefly the 
remains of animals and plants, that are imbedded in 
them. They observed, that there was a class of rocks 
distinguished by a considerable degree of hardness, by 
closeness of texture, by their arrangement in slaty beds, 
dad by possessing^ when in thick masses, a ^WeXi^xiVii!^ 
^ructure, called by mineralogists crystaWVne, o^ ^\i\f^i 
^^^sry warble or loaf sugar may be quoted «a ^twKwt 
^oipies ; and these were, even when aaao«a»A«^ wVflfc. 
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rocks of another sort, always lowest — Above, and in 
contact with them, another ^roup of strata was ob- 
served, whteb, in mineral composition, had a good deal 
of resemblance to those below them, but contained 
rounded fra^^ments of other rocks: and, when these 
fragments were examined, they were found to be iden- 
tical with the rocks composing the lower strata. This 
second series was observed to be covered by another 
group of strata, which contained shells and corals, 
bodies that had never been seen in any of the lower 
strata. Thus it was clear, as the including substance 
must necessarily be formed subsequently to the pebble 
or shell it contains, that, previous to the formation of 
this third group, there had existed rocks to supply the 
imbedded fragments, and to contain the waters of the 
ocean, in which the animals that once inhabited the 
shells must have lived. Ascending still higher, that is, 
observing the strata as they lay one above another 
towards the surface, it was found, that many were 
entirely composed of the fragments of pre-existing 
rocks, either in the form of pebbles, or of sand cemented 
together : that there was a vast increase in the number 
and variety of the imbedded shells, the latter forming 
very often entire beds of rock, many feet in thickness; 
and that the remains of plants began to appear. 

In this manner certain great divisions of the strata 
were established, by very clear and infallible distinctive 
characters. But it was reserved for an English prac- 
tical mineral surveyor to make a discovery, which gave 
a new direction to geological inquiries, and which, in 
the course of a few years, introduced into the science a 
degree of precision and certainty, that was formerly 
unknown. About thirty-five years ago, Mr. William 
Smith, of Churchill in Oxfordshire, by an extensive 
aeries of observations in different parts of England, as- 
eertained that particular strata were characteiized by 
the presence of certain fossil or petn^ed ^Xi^Vk&'i '^Vsm&sl 
were either conGned to them excWavveX^, ot *vc^ ^'^ 
dowinatlng quantity^ or were o£ tare o<te.\iT\«^^^ '^ 
viher strata : and he was thus enaXAed to *\^«w>:\^^ ^ 
«c4» at distant points as beVongm^ tjc> o\ie «2a« 



44 riFTH BOOK* 

when mere mineral characters would either have left 
him in uncertainty, or have entirely failed in deciding 
the question. When this discovery became known to 
geologists, numerous observations were made in other 
countries, which completely proved, that the principle 
was not only applicable in those places, which Mr. 
Smith had had an opportunity of observing, but that it 
held good generally, and throughout the whole series 
of strata, from the lowest, in which organic remains are 
found, to those nearest the surface. Under the direc- 
tion of this guide, geologists have been enabled to dis- 
cover lines of separation in the great divisions, which, 
as already mentioned, had been established by prior 
observations, pointing out distinct epochs of deposition, 
and revealing a succession of changes in the organic 
and inorganic dreation, in a determinate chronological 
. order. This more accurate knowledge of the structure 
of the crust of the globe is of the highest interest and 
importance ; not only as a matter of speculative science, 
but as regards the practical advantages in common lite, 
that have been derived from it 

An examination of the phenomena, exhibited by the 
internal structure of this series of superimposed rocks, 
has established this farther principle — that all the strata 
must have been deposited on a level foundation — that 
is, on pre-existing ground, that was either horizontal 
or nearly so, at the bottom of a fluid holding their 
materials either in suspension, or in solution, or partly 
both. Now, as we know of no fluid in which this could 
have taken place except water, geologists have come to 
the conclusion, that the chief part of all the strata, how- 
ever elevated they may now be above the level of the 
•ea, were gradually deposited at the bottom of the 
ocean ; and the remainder of them at the bottom of 
inland seas, or lakes. But if this be so, what mighty 
revolutions must have taken place to cause rocks, 
formed in the depths of the ocean, to occupy the sum- 
m/is of the highest mountains \ By wWl Vlivo^tv ^k.^eii^^ 
cw so extraordinary a change o£ pos\\.\otk \v«ln^ Weiv 
effected! That the fact of elevation \ft \uA\«v^*^\i\^, \ 
pn^ved by the sheUa imbedded m itTati^e^ xocto %Jt^< 
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greatest elevationi; and geologUts, wLo have endea- 
voured to discover by what cause this change in the 
relative position of the rock and the aea bos been 
brougbt about, have, by an attentive observation of the 
phenomena of earthquakes and volcanos, and the re- 
aemblance between Ibe producls of the latter and cer- 
tain parts of tbe earth's structure, whicli we have ypt 
to notice, arrived at a very probable solution of the 

Although tbe strata were originally deposited in a 
horizontal position, and are oRen found so, especially 
as regards the inferior members of the series, tbey are 
not uniformly so, but are frequently inclined, more or 
leM ; and they have been seen, -not only at every angle 
of iaclioation, but very often in a vertical position. 
When a vertical section of a mountain is exposed, as is 
often the case in valleys or the deep bed of a river. 
■Dch an appearance as that represented here is not un- 
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; and if the stratum a be composed of rounded 
blocks of stone surrounded by fine sand or clay, and if 
tbe stratum 6 contain a layer of shells lying parallel to 
tbe sides of the stratum, and if tbey be unbroken 
although of tbe most delicate texture, it is manifest, that 
these strata could not have been deposited in tbeir pre- 
sent vertical position, but upon a level ^towvA. ^^i\Qfc- 
tiwes tbey are not only disturbed ftom fctw \iot\ik»- 
taJitjr, but are bent and contorted m V.V& woaV e»S* 
ordinary way, as if they had been aicVei w^o^ Vj «« 
powerfuJ force whUe they wei« ^et Va •. «»%. %«> 
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[) the slate roc^ 
in the diagram. 



This seeming disorder and confusion is evidently a part 
of the orde» and harmony of the universe, a proof of 
de'<ign in the structure of the ^lobe, and one of the pro- 
gressive step4, by winch the earth seems to have been 
prepared as a fit habitation for man. For if all the 
strata had remained horizontal, that is, parallel to tile 
■urface of the globe if they had enveloped it like a 
•hell, or to U4e a. familiar example had they surrounded 
it bke the coats of an onion, it is clear that we should 
never ba%e become acquainted with any other than the , 
upper members of the series , and that the beds of coal 
and salt, and the ores of the metals, all of which are 
confined to the inferior strata, could never have been 
made available for the purposes of man. Without this 
elevation of the strata, the earth would have presented 
a monotonous plain, unbroken by the beautiful forms 
of hill and valley, or the majestic scenery of mountains. 
With these inequalities of the surfece are intimately 
connected all the varieties of climates, and the diversi- 
fied products of animal and vegetable life dependent 
thereon ; as well as the whole of what may be termed 
the aqueous machinery of the land — the fertilizing and 
refreshing rains, the sources of springs, inland lakes, 
and the courses of rivers and brooks in their endless 
ramifications. Throughout ail this there reigns such a 
harmony of purpose, that the conclusion is irresistible, 
that the breaking up of the earth's crust is not an ir- 
r^^lar disturbance, but a work of design, in perfect 
accordance with the whole economy of nature. 

We bare naid, that if we dig through the sn^rficial 
^OTeriag of mad and day, we usoaUy conte upon M»«e 
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disposed in layers ; but there are many places, where 
we should find a rock without any such arrangement, 
which would continue of the same uniform tei^ture, and 
without any parallel rents dividing it into beds, however 
deeply we might penetrate into it Such unstratiH^ • 
rocfcsj although of limited extent in proportion to the 
strati/led rocksy constitute a considerable portion of the 
crust of the earth, and in all parts of it they generally 
rise above the surface in huge unshapen masses, sur- 
rounded by the stratified rocks; and sometimes they 
occupy districts of great extent, where none of the 
latter rocks can be seen. In mineral composition they 
are essentially different from the other class ; never 
consisting of limestone, or sandstone, or clay, and never 
containing rounded pebbles, shells, or the remains of 
any other kind of organized matter. Their elementary 
constituent parts are simple mineral substances, which, 
although sometimes found in the stratified rocks, are 
always, in the rocks we now speak of, in different com- 
binations : they are always in that particular state called 
crystalline ; and when the parts are large enough to be 
distinguished, they are seen to interlace each other, and 
by this arrangement they form a very hard tough stone, 
very difficult to break into regular squared forms, or to 
work with the chisel, and they are very often capable 
of receiving a high polish. The substances most fami* 
liar to us in common life, which belong to this class of 
roeks, are granite, whinstone, and basalt Ibid* 
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We have shown, that the crust of the globe is com- 
posed of two great classes of rocks, one of which con- 
sists of a series of beds of &toue o^ ^\fi^:t^stv\. V>s!A&> 
lying upon one another in a cettatvn t\e\jfctvcA\\^\fc w^«t 
of succession, called the Strati/ied R«ik«> Qt ^ 
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Strata ; the other of a class of stones distinguishable 
from the strata by peculiar mineral composition, by 
never containing pebbles or the remains of animals 
and plants, and by never being arranged in parallel 
layers, from which last character they have been 
denominated the Unstratified Rocks. We shall now 
proceed to show in what manner these two classes of 
rocks are associated together. It is quite evident, that 
the mode of formation of the two must have been 
totally different. While the strata, by their parallel 
arrangement, by the pebbles of pre-existing rocks, and 
by the remains of living bodies which they contain, 
demonstrate that they must have been formed under 
water, by deposition from the surface downwards, — 
the whole characters of the unstratified rocks equally 
prove, that they must have come to the surface from 
the interior of the earth, after the deposition of the 
strata ; that is, that they have been ejected among the 
strata from below in a melted condition, either fluid or 
in a soft yielding state. Geologists have come to this 
conclusion, from a careful examination and comparison 
of the unstratilied rocks with the products of existing 
volcanos, or those burning mountains, that have 
thrown out streams of melted stone or lava, both in 
past ages, as recorded in history, and in our own time. 
By this comparison they have discovered a great 
similarity, often an identity, of composition, between 
the unstratified rocks and lava, and the closest analogy 
in the phenomena exhibited by the masses of both 
kinds, and in their relations to the stratified rocks, with 
which they come in contact 

In every case the unstratified rocks lie under the 
stratified. This order has never been reversed, except 
in cases, which have been afterwards discovered to be 
deceptive appearances, and where they have been pro- 
truded between strata. But it may be said, that this 
fact of inferiority of position is no proof of ejection 
£'ow below, far less of posteriority oV \oTm».\Aoxi \ ^«t 
tAejr might have been the foundation on vj\\\c\i \>afc 
Virata are deposited. But their eruption ^xotn t\i% 
^terior, and that that eruption tooW pVace alxet tXi- 
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strata were formed, are proved by other evidence, as 
we shall presently show. 

A section of the crust of the earth, where the strati- 
fied and unstratified rocks have been found associated 
together, has often exhibited the appearance repre- 
sented by the diagram. 




A and B are mountains of granite or of whinstone, 
with strata of limestone lying upon it. From A 
branches or shoots connected with the principal mass 
are seen to penetrate into the superincumbent strata ; 
and in the mountain B, the granite overlies the lime- 
stone for a considerable way near the top, as if it had 
flowed over at that place, and lower down it has forced 
its way between two strata, ending like a wedge. 
Now, as the penetrating substance must necessarily be 
of subsequent formation to the body that it penetrates, 
it is evident, that the granite must have been formed 
after the limestone, although the latter rests upon it. 
Bat if any doubt remained, it would be removed by 
the additional fact, that the granite veins in the moun- 
tain A, contain angular fragments of limestone, identical 
with the strata above ; and the fractured ends are seen 
to fit the places of the continuous stratum, from which 
they have been broken off. 

The posteriority of the formation of the unstratified 
rocks to the strata is thus made evident from their 
relative positions ; their forcible ejection from below is 
equally proved by the penetration of their veins or 
shoots into the superincumbent strata in an \x^^^x4 
direction^ often with the most slendet T^m\^c,^Ni!\sycv^ V* 
a great distance, and by the portiou?^ )oToVev\ ^\q.xcv ^^ 
ftrata and enveloped in the subalatic^ o^ W^ ^^^ 
Th^t they were ejected in a soft me\ted *\aXJ^i ^x^^vk 
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by the action of heat, is shown by the elose reseniv 
blance, in mineral composition, of the unstratified 
rocks to the products of existing volcanos, and by 
remarkable changes often observed to have taken 
place in the strata, where they come in contact with 
granite and whinstone. Soft chalk is converted into 
a hard crystalline limestone like statuary marble; clay 
and sandstone are changed into a substance as hard 
and compact as flint, and coal is turned into coke ; 
all of them changes which are analogous to what takes 
place, when the substances are subjected to a strong 
artificial heat under great pressure. In the case of coal, 
it is very remarkable ; for when a bed of that sub- 
stance, and a stratum of clay lying next to it, come in 
contact with whinstone, the tar of the coal is often 
driven into the clay, and the coal loses all property of 
giving flame, although, at a distance from the whin- 
stone, it is of a rich caking quality. 

We have shown, that we are enabled to fix a chro- 
nological order of succession of the strata with a 
considerable degree of precision ; and although we 
have not the same accurate means of determining the 
relative ages of the unstratified rocks, there are yet 
very decisive proofs, that certain classes of them are 
older than pthers, that difierent members of the same 
class have been ejected at distinct periods, and that 
the same substances have been thrown up at difierent 
times far distant from each other. Granite, in veins, 
has never been seen to penetrate beyond the lower 
strata ; but whinstone and the lavas of existing vol- 
canos protrude in masses, and send out veins through 
all the strata: veins of one sort of granite traverse 
masses of another kind, and whinstone and basalt veins 
are not only found crossing masses and other veins of 
similar rocks, but even of granite. Upon the principle, 
therefore, before stated, that the penetrating substance 
must necessarily have been formed subsequently to the 
body penetrated, the above phenomena demonstrate 
successive formations or eruptions of the unstratified 
rocks. 

Aa the highly elevated, brokexi) und c^xktAtted 
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positions of the strata are only explicable on the 
supposition of a powerful force actings upon them from 
belofv, and as they are seen so elevated and contorted 
in the neighbourhood of the unstratified rocks, it is a 
Tery legitimate inference, that the mountain chains 
and other inequalities on the earth's surface have been 
occasioned by the horizontally deposited strata having 
been heaved up by the eruption of these rocks, 
although the latter may not always appear, but be 
only occasionally protruded to the surface, through 
the rents produced by the eruptive force. The 
phenomena of earthquakes are connected with the 
same internal action, and these have often been ac- 
companied by permanent elevations of entire portions 
of a country. This theory of the elevation of moun- 
tains by a force acting from the interior of the earth is 
not a mere inference from appearances presented by 
rocks, but is supported by numerous events, which 
have occurred repeatedly within the period of history 
down to our own time. In the middle of a gulf in the 
island of Santorino, in the Grecian Archipelago, an 
island rose from the sea 144 years before the Christian 
era; in 1427, it was raised in height, and increased 
in dimensions; in 1573, another island arose in the 
same gulf; and in 1707, a third. These islands are 
composed of hard rock ; and in that last formed, there 
are beds of limestone and of other rocks containing 
shells. In the year 1822, Chili was visited by a violent 
earthquake, which raised the whole line of coast, for 
the distance of above one hundred miles, to the .height 
of three or four feet above its former level. Valparaiso 
is situated ahout the middle of the tract thus per- 
manently elevated. A portion of Cutch, near the 
mouth of the Indus, underwent a similar revolution in 
the year 1819, when a district, nearly sixty miles in 
length by sixteen in breadth, was raised by an earth- 
quake about ten feet above its original level. A vol« 
canic eruption hurst out in an adjoining part of India 
at Bhooi, at the exact period when the shocks of thia 
earthquake terminated. These cases mw,*9X. wq\>\^^ ^^w- 
fyuttded with the production of new isio^AnXskvciss «»>a^ 
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as that of JoruUo, in Mexico, in the year 1759, which 
was raised to the height of 1600 feet above the table 
land of Malpais by eruptions of scoriae and the out- 
pouring of lava. The appearance of a new island 
off the coast of Sicily, in the year 1831, is another 
phenomenon of the latter class. It rose from a part of 
the sea, which was known by soundings a few years 
before to have been 600 feet deep, to the height of 
107 feet above the water, and formed a circumference 
of nearly two-thirds of a mile. It was composed of 
loose cinders, and the part that rose above the level 
of the sea, was washed away in the winter of the same 
year ; but an extensive shoal remains. 

It must not be supposed, that these internal move- 
ments only took place afler the whole series of strata 
had been deposited. There must have been long 
intervals between the termination of the deposition of 
one member of the series and the commencement of 
that of the stratum immediately above it ; and internal 
movements, accompanied with disturbance of the 
already deposited strata, after they had come to consoli- 
date into stone, appear to have taken place during the 
whole period, that the strata, from the lowest to the 
uppermost in the series, were deposited. The clearest 
evidence of this is afforded by certain appearances 
exhibited by the strata, in all parts of the globe, that 
have yet been examined. The diagram that follows 
represents a case of very common occurrence, and will 
explain our meaning. It must be borne in mind, that 
it is an acknowledged principle in geology, that all 
stratified rocks, in whatever position they are now found, 
must have been originally deposited horizontally. 




There are here five different aema o^ ^Vx^Xa^ a,\>>ii, 
^ 4f. Now, it 18 evident that tlae aeT\ea a m\»!t Vwi^ 
been £r8t disturbed ; that after \t» c\iWtt%^ oi w«vu«i^ 
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tbe §erie8 b and e were deposited^ covering ihe ends of 
the strata of the series a. But c appears to have been 
acted upon by two forces at distant points, when 
thrown out of its horizontal position; for the strata 
dip in opposite directions, forming a basin-shaped 
cavity, in which the series d was deposited. In like 
manner, after the disturbance of c, the series e was 
deposited, covering the ends of c; but the internal 
force, which raised the beds e from the depths of the 
sea to the summit of the mountain where they are now 
seen, appears to have acted in such a direction, as to 
have carried up the whole mass without disturbing the 
original horizontality of the structure. It is obvious^ 
that all the interior strata must have partaken of this 
last dbturbance. There are, besides, numerous proofs, 
that there have been not only frequent elevations of 
the strata, but also depressions ; that the same strata^ 
which had been at one time raised above the surface 
of the sea, had again sunk down, preserving an inclined 
position ; that they had formed the ground, upon which 
new sediment was deposited, and had again been 
raised up, carrying along with them the more recently 
formed strata. Ibid. 
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The subjects, which it is the province of the 
geologist to investigate, are by no means confined to, 
questions concerning mineral substances, but embrace 
a wider field, involving many considerations intimately 
connected with the history of several tribes of animals 
and plants. It is not possible to give even a brief out- 
line of the doctrines of geology without referring to 
the great orders and classes, into which naturalists 
have divided the animal kingdom. \\. V^>a^\i^^«ar 
sarjr, therefore, before proeeedmg \.o ^e&er\i^ >^^ 
dJvisioDs of the stratified rocks, wYvicAi ^fto\o^\«XaVw^ 
cBtablished, aad which are founded imm\^ ^^^^ ^ 



54 FIFTH BOOK. 

distinctive characters afforded by the remains of 
organized bodies contained in the different strata, to 
say a few words upon the classification of animals, in . 
order to render the terms we must employ more 
intelligible to those who are unacquainted with the 
subject. 

Animals are divided into four great branches, dis- 
tmguisbed by the terms Vertehrated, MoUuscoug, 
Articulated, and Radiated. The first division 
includes all those animals which are provided with a 
backbone; and because the* similar bones, or joints, of 
which it is composed, are called by anatomists vertebra^ 
(Irom a Latin word signifying to turn,) the indi- 
viduals that belong to this division are called Verte^ 
brated Animals. It is subdivided into four classes; 
1. Mammalia, comprehending man, land quadrupeds, 
and the whale tribe ; that is, all animals which give 
suck to their young; the term being derived from 
mamma, the Latin name of that part of the body, from 
which the milk is drawn. 2. Birds of all kinds. 3. 
All those animals called Reptiles by naturalists: the 
word means nothing more than that they creep, but it 
has in common language a far more extended sense 
than that to which it is restricted in natural history. 
Frogs, serpents, lizards, crocodiles, alligators, tortoises, 
and turtles, are reptiles, in the sense of the word as 
used by naturalists. 4. Fishes, of all kinds, except 
the whale tribe, which belongs to the class mammalia. 
The SECOND DIVISION includes tribes of animals, 
which have no bones ; and because their bodies contain 
no hard parts, they are called Molluscous Animalsp 
from a Latin word signifying soft But with a few 
exceptions, they have all a hard covering, or shell, to 
which they are either attached, or in which they can 
inclose themselves, and be preserved from injuries, to 
which, from their soft nature, they would otherwise be 
constantly exposed. There are six classes in this 
division, founded on certain peculiarities of anatomical 
structure in the animal, but these 'we a\v«J\Tko\.Tio\lvife\ 
^r, witliout a much longer deacfiptioti tYv^tti ^^ ^«dl 
^oter upon, it would be a useless eiMime«3d»ii o^ >aa3fi^ 
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names. It will answer our present purpose muck 
better to say, that the animals belongings to this 
division may be classified according to differences in 
the forms of their hard covering or shells, for it is the 
hard parts of animals which furnish the records of 
their former existence; these only are preserved 
imbedded in the strata, all traces of the flesh or other 
soft parts, as far as form is concerned, having entirely 
disappeared. Molluscous Animals^ therefore, are 
divisible into, 1. Univalves^ that is, animals armed with 
a shell or valve forming one continuous piece, such 
as snails and whelks. 2. Bivalves^ or those having two 
shells united by a hinge, such as oysters, cockles, &c. 
8. MtUHvalvesy or those having more than two shells, 
of which the common barnacle is an example. 

The THIRD DIVISION is assigned to what are called 
Articulated Animals^ these having a peculiar anatomical 
structure, called articulations, from articulus, Latin for 
a little joint It is subdivided into four classes; I. 
Annelidesy or those having a ringed structure, from 
ahnultis, Latin for ring : leeches and eartli-worms are 
examples. 2. Crustacea^ or those, which have their 
soft bodies and limbs protected by a hard coating or 
crusty which in common language we also call shell, 
such as lobsters, crabs, and prawns. 3. Spiders^ which 
form a class by themselves. 4. Insects^ such as flies, 
beetles, bees, and butterflies. 

The FOURTH DIVISION comprehends a great variety 
of animals, whicb have an anatomical structure like an 
assemblage of rays diverging from a common pointy 
and from which they are called Radiated AnimalSf 
raditis being Latin for ray. It contains five classes, 
bat as three of these are animals without hard parts, 
we may pass them over: of the remaining two, the 
one contains the echini or sea urchins ; the other, the 
very numerous tribe called zoophites, from two Greek 
words signifying animal and plant, because the animal 
is fixed to the ground, and builds \\& fitroii^ \i<dXAVd.>C\^\^ 
In the form of a shrub, or branch, ox YeaJ^j ^^si\-* 
Corals and sponges belong to this c\as^\ «i3\^ ^mow^^ 
iie different animal remains, that ate fexm^ ^»^ ^' 
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Strata, there is no class, which bears any proportion, in 
point either of frequency of occurrence, or in quantity, 
to this last. 

The great divisions of animals, so far as the re- 
mains of species found in the strata are concerned, 
or, as it is termed, in di fossil state, are therefore briefly 
these : — 

I. Vertebrated Animals ; Classes — Mammalia, Birds, 
Reptiles, Fishes. 

II. Molluscous Animals ; Classes — Univalve, Bivalve, 
Multivalve Shells. 

III. Articulated Animals; Classes — Crustacea, In- 
sects. 

IV. Radiated Animals; Classes — Echini, Zoophites. 
Each class is farther divisible into several families i 

each family into several genera; each genus into 
several species, according as greater or minor points of 
resemblance and difference bring individuals near to 
each other. There are certain other great distinctions, 
which it is necessary to mention, viz. that some 
animals eat animal food, the Carnivorous; others 
vegetable food, the Graminivorous; some can live 
both in the air and in water, the Amphibious, 
Among fishes, molluscae, and Crustacea, some live in 
the sea, some in fresh water, some in both; and of 
those inhabiting fresh water, some are peculiar to 
rivers, others to lakes. There are also land-shells, such 
as the common garden-snail. It is scarcely necessary 
to remind our readers, that certain species are peculiar 
to particular regions of the earth, being adapted by 
their nature to the different temperature and other 
peculiarities, that exist in different countries. 

The number of distinguishable genera and species of 
fossil plants bears but a small proportion to that of 
fossil animal remains. 

The lowest members in the order, in which the 

stratified rocks are placed one above another, are dis- 

tmguished by the great predominance of hard slaty 

rocks, having a crystalline or compact texture, but 

chieBy by this circumstance, that they have not been 

/bund to contain any fragments of pre*exut\ng x^^!u^ 
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or the remains of oi^anized bodies. On this account 
they have been called the primary strata, as if 
formed prior to the existence of animal life, and as 
containing no evidence of other rocks having existed 
before them. That we cannot now discover animal 
remains in these strata is, however, no proof that they 
had not previously existed, because we meet with 
rocks containing organic remains, which are so altered 
by the action of heat in those parts, where they happen 
to have come in contact with a mass of granite or 
whinstone, that all traces of the organic remains are ob- 
literated, those parts of the rocks acquiring a crys- 
talline character analogous to what prevails in the 
primary strata. These last may have contained the 
remains of animals ; but being nearest to the action of 
volcanic heat, they may have been so changed as to 
obliterate the shells and corals, by their being melted, 
as it were, into the substance of the crystalline rock. 
The absence of the fragments of pre-existing rock is a 
less questionable ground of distinction. From whence 
the materials composing these primary strata were 
derived, is a question, that it is not very likely any 
geological researches will enable us to solve ; that they 
were in a state of minute division, were suspended in, 
and gradually deposited from, a fluid in a horizontal 
arrangement, and that they were subsequently ele- 
vated, broken, and contorted by some powerful force, 
prior to the deposition of the strata that lie over them, is 
beyond all doubt There may also be beds of rock 
of great thickness, in which neither fragment nor 
organic remain has been found throughout a great 
extent of country, which nevertheless may not be 
primary ; for if in any part of the same mass a single 
pebble or a single shell should afterwards be dis- 
covered, indubitably imbedded in it, one such occur- 
rence would be as conclusive as a thousand, that a 
prior state of things had existed. It follows, therefore, 
that until the whole of an extensive district of such 
rocks were carefully examined, we could never be 
sure, that they might not one day be dlseoN^x^d. \]^V^ 
of secondary origin ; there is uothmg m \)ttfe mmeval 
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structure of any one stratified rock, that entitles us 
absolutely to say, that other rocks and living bodies 
could not hare existed prior to its formation. But as 
there are large tracts of country occupied by strata, in 
which neither fragments of pre-existing rocks nor 
organic remains have 3net been discovered, geologists 
are justified in designating them the primem/ strata.; to 
call them primitive, as they used to be, and indeed still 
are called by some geologists, is to employ a term, 
which expresses much more than we are entitled io 
assert. 

The unstratified rock, most usually associated witJi 
the primary strata, is granite, of different varieties of 
composition, usually lying under them in great masses, 
and bursting through, forming lofty pinnacles, as in the 
Alps, and sometimes sending forth shoots or veins, 
which penetrate the superincumbent strata in ail 
directions. 

Immediately above the primary strata there com- 
mences another series, very like many of the rocks 
below them, in respect of mineral composition, but 
containing the remains of shells, and some pebbles, and 
interstratified with thick beds of limestone, including 
shells and corals. These rocks are penetrated also by 
granite, and, in common with the primary strata, fbrm 
the great depository of the metallic ores. They are, 
for want of a better term by which the class can be 
distinguished, usually called the transition strata, a name 
given by the elder geologists, because they were sup- 
posed to form a step or transition from the primitive 
state of the globe to the condition in which it began to 
be inhabited by living bodies ; in strictness, they form 
the lowest members of the next great division of the 
strata, which is distinguished by the name of the 
Secondary Rocks. These will be treated of in cur 
next section. — P)id, 
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VI. MINERAL KINGDOM. 

The Secondary Rocks comprehend a great variety 
of different beds of stone, extending from the primary 
strata to the chalk, which forms the upper or most 
recent member of the division. 

These rocks consist of an extensive series of strata^ 
of limestones, sandstones, and clays, all of which 
contain either rounded fragments of pre-existing rocks 
or organic remains, or both ; and each group, and all 
the subordinate members of the groups, are distin« 
goishable by characters of great constancy and cer- 
tainty, derived from the peculiar nature of the included 
fossib. They must all have been deposited in a 
horizontal position ; but there are parts of them, which 
have undergone greater or less disturbance, being oflen 
thrown into a vertical position, and broken, twisted, and 
disturbed in the most extraordinary manner. Many of 
the disturbances of the lower groups took place prior 
to the deposition of the upper ,- for the latter are found 
lying in unconformable stratification on the ends of the 
rormer, as represented in the diagram, in page 52. They 
are traversed by veins, or dykes, as they are oflen 
termed, of whinstone and other unstratified rocks ; and 
there is usually great disturbance of the strata, when 
these occur. The dykes are oflen of great magnitude^ 
and the rock is frequently thrust in huge wedge- 
shaped masses, of miles in superficial dimensions and 
flame hundred feet thick, between the regular strata. 
Aiier the deposit of the secondary rocks, a remarkable 
ehange took place ; for all the strata that lie above the 
chalk, have a totally different character from that rock, 
and all below it 

These have been classed together in one great divi- 
sion, and have been designated the Tertiary Rocks. 
Thus the whole series of strata, of which the crust of 
the globe is composed, is divided into the Primary^ 
the Secondary y and the Tertiary* lt\ae\V^*&XL\.V^^^ 
the time, the secondsiry rocka w^ice de^oiv\A^> ^. ^^^ 
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part of the present continent of Europe must have 
been considerably lower than the present level of the 
sea; that when the oldest or lowest members of the 
series were forming, the summits of the mountain 
ridges of primary rocks rose as islands of different 
magnitudes from the bosom of the deep ; that at 
several successive periods these islands were more 
elevated, and attained consequently a greater super- 
ficial extent, the newer formed strata occupying the 
lower levels. In the progress of this series of changes 
of the surface of the globe, when there were evidently 
occasional depressions of the land as well as elevations, 
there appear to have been formed basin-shaped cavities 
. or troughs, not entirely cut off from communication 
with the sea, and vast estuaries, in which the tertiary 
strata were deposited. While the secondary strata 
stretch continuously for hundreds of leagues, the ter- 
tiary are found only in detached insulated spots of 
comparatively limited extent. In this state of the 

/ earth's surface there must have been vast inland fresh- 
water lakes ; for we find regularly stratified deposits of 
great thickness full of organic remains, which exclu- 
sively belong to animals, that lived in fi:esh water, and 
to terrestrial animals and plants. Like the secondary, 
the tertiary rocks consist of a great variety of strata of 
limestones, sandstones, clays, and sands which have 
distinct characters, and have been united in several 
groups. In them we first discover the remains of land, 
quadrupeds, and birds; and bones of mammalia are 
most abundant in the beds nearest to the surface. 
Among all the various remains of animals and plants^ 
that are found in the secondary rocks, from the chalk 
downwards, not one has been found, which is identical 
with any living species. Although they have characters 
agreeing with those, by which existing animals have 
been grouped together in the greater divisions of 
genera, families and classes ; the living individuals of 

the same divisions have forms of structure distinct from 

anjr found in a /bssil state in the secotvda.x'^ to<^%. — 

^ut, with the tertiary strata, a new otdet o^ \\v\t\^«» 

commences; for, in the lowest of t^iese, a am«X\ ^to^w- 
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tion,— about three and a half per cent, of the fossil 
shells cannot be distinn^uished from species that now 
exist: as we approach the higher beds the proportion 
always increases; and in the most recent stratum, it 
amounts to nine-tenths of the whole. It is not more 
than twenty-one years since the great division of the 
tertiary rocks was established. Prior to that time the 
peculiar characters, which separate them from the 
secondary strata, had been entirely overlooked, — a cir- 
cumstance which marks very strongly that geology is 
the youngest of the sciences. The discovery was made 
by the celebrated Cuvier and his associate M. Brong^niart, 
who found that the city of Paris was built in a hollow 
basin of chalk, that had been subsequently partially 
filled by vast deposits of clays, limestones, sands, and 
sandstones, and that there were alternations of beds, 
containing remains of fresh- water and terrestrial ani- 
mals and plants, with others containing only the remains 
of marine animals. 

The publication of the work of the French Naturalists 
led to a similar discovery in our own island, and sin- 
gularly enough in the valley of the Thames ; so that 
the capitals of France and England are both built upon 
these strata, so strangely neglected for so long a time> 
although occurring in the very spots, where the greatest 
numbers of scientific men are collected together in both 
countries. A series of tertiary strata was discovered 
by Mr. Webster in the Is^e of Wight, having strong 
points of resemblance with that of the environs of 
Paris; and these, with some partial deposits on the 
coBsts of Suffolk and Lancashire, constitute the whole of 
tlic tertiary rocks found in Great Britain. It was for some 
time supposed, that these newer strata, which were 
soon found not to be confined to the neighbourhood of 
Paris and London, extended like the secondary rocks 
over great tracts of country ; and th^t there was such a 
degree of uniformity in their characters, that deposits 
widely distant from each other co\3\^\i^t^e.Ck^\^^\^& 
beJoaging to the same period m t\\e daxoxvoXo^vi^ vst^^^ 
of succession of the strata, 'iuaV.^T o\»^^^^^^^S3ro? 
Jiowever, have shown, that, cit\\ow%>ti ^o«.^^^'^^^% 
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general character of resemblance, they have been so 
much modified in their formation by local circumstances, 
that no two tertiary deposits, even of the same era, are 
alike. The discoveries of the last few years have led 
Geologists to establish distinct subordinate groups, as^ 
in the case of the secondary rocks; and itie upper 
stratum of the Paris basin, which was at one iimG 
considered the most recent of stratified rocks, has beenr 
fbnnd to be inferior in the order of succession to many 
others, some thousand feet thick. IbieL 



Vn. — ^MINERAL KINGDOM. 
ORGilNIC REMAINS. 

We have already stated, that the stratified rocks 
eontain the remains of anfioals and plants: and that 
beds of stone, situated nsany miles distant firom eaeh 

' otker, naay be proved to belong to the same pkee, ia 
tbe order of SBCcessioB of the strata, by remains of 
(xrgamzed bodies^ or fossils, of identical species^ being 
fomid in the st#Be at both plaees. The word FostS, 
wMek meantf anything that may be da|g out of the 
earth) used to be appUed to all minerals ; but modem 
Greologists have convenientfy restricted its application' te 
organized bodies contained in the loose or solid beds 
eomposing the cmst of the giob^ and for the most 
pnrt petrified ; that isy converted into stone. Fossils 
are now always^ understood to be petrified remains of 
animals or pluaitsr and we say, foisil aMigyJoasil bonea^ 
Jbstil trees, &c. We ai^ eneiikd to make out, by the 
M of those bodies^ that^ bedof limestone on the coast of 
Ikxnetshire, anoliier on the cosst of Yorkshire, a thaid 

in^Ae Western MsndB^&i Seotknd^«nd>aio\ui^Ssk^dM, 

Mutetior of Germany, akii^ngb difierwoiR i^T\i«!|t& m 

W^»raace, am far hb- the mcretoaaitoiiB Vn cowskhmA> 
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belong to the same age or period of formation \n the 
chronological order of the strata. 

Fossils reveal to us the important and wonderful 
&ot, that the Author of Nature had created different 
species of animals and plants, at successive and widdy 
distant intervals of time, and that many of those, that 
existed in the earlier ages of our globe, had become 
totally extinct, before the ereation of others in later 
periods : that, prior to man being called into existence^ 
innumerable species of living beings had covered the 
sur^ce of the earth, for a «eries of ages, to which we 
are unable, and probably shall ever remain unable, to 
fix any definite limits. We further learn, that a very' 
large proportion of those creatures, of the later periods. 
had become extinct, and had been replaced by th« 
animals which now exist, before the creation of our 
first parents. When that great event took place, the 
crust of the earth had already undergone numerous 
changes, and we have already said, in alluding to those 
changes, that they appear to us to afibrd indisputable 
proofe of design ; to be evidences most clear of the 
establishment of an order of things adapted to the pre- 
determined nature of that more perfect creature, about 
to be sent as an inhabitant of the globe, to whom was 
to be given << dominion over the fish of the sea, and 
over the fowl of the air, and over the cattle^ and over 
all the earth." We are also taught by the study of 
fossils, that, prior to the creation of man, there had 
existed a totally different condition of our planet, in so 
&r as regards the distribution of land and water, from 
that which now exists ; that where there are now vast 
continents, there must have been deep seas, and that 
extensive tracts of land must have occupied those parts 
of the globe, which are now covered by the ocean. In 
many parts of the interior of our continents, there 
must have been vast lakes of fresh water, which were 
drained by subsequent changes in the form of tha \ax\^ 
which hounded thein, and were repXacfe^ V^ ^\^^ 
valleys, long antecedent to the exVstew^e Q»^ ^eoaccw* 
Thus, in the very heart of France, in a ^^aVncX ^«^^ 
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the banks of the river Allier, of which the town of 
Vichy may be taken as the centre, vast strata, full of 
fresh- water shells, prove, that there must have existed, 
for many ages, a lake nearly a hundred miles long, and 
twenty miles in average breadth. It is proved, more- 
over, by the nature of organic remains, that changes of 
CLIMATE, no less remarkable, have taken place; and 
that a heat equal to that now existing in the equatorial 
regions must have formerly prevailed in latitudes far 
north of our islands. 

All this, so far from contradicting the Scriptures, 
confinns the Mosaic account of what is usually called 
the Creation. Moses says, In the beginning God 
created the heavens and the earth. How long that 
beginning was before the time that he wrote, he does 
not furnish us with the means of ascertaining; but he 
goes on to say, that the earth was without form and 
empty. All living beings, that might have been upon 
it previously, had been destroyed : it was in darkness 
and covered with water. When it was in this con- 
dition, which is usually called chaos, God said. Let 
there be light; and there was light; and thus the 
creation was commenced; for it is immediately added, 
that the morning and the evening were the first day. 

The organized bodies which are found in a fossil 
state, belong to classes of animals and plants that exist 
on the land, or in lakes and rivers, and to those also, 
which are inhabitants of the sea. The latter are by far 
the most numerous, as might be expected would be the 
case, when it is considered, that the greater proportion 
of the strata must have been deposited at the bottom 
of the ocean. Of marine productions, shells and corals 
constitute the chief part, and for this reason, that 
being almost wholly composed of mineral substance, 
they are not liable to decay. In all cases of petrified re- 
mains of animals, it is the hard parts only that we find; the 
whole of the flesh and softer parts have disappeared, so 
much so, that, with the exceptions of some instances of 
£sbee and amphibious animals, no trace o^ >iXie eiL\fi,TTiv\ 
U}rw of the living animal can be d\aeoNeTe^\ ^xA 
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where bones are found, it is very rarely that an entire 
skeleton is met with. There are fossil remains of 



Among 

bodies 

belonging to 

the Sea. 



' Shells. 

Corals and Sponges. 
Radiated animals, such as Star Fish. 
Reptiles, resembling Crocodiles. 
Fishes. 

Cetacea, or the Whale tribe. 
Crustacea, such as Lobsters and Crabs. 
Plants. 





r Fresh-water shells, found in lakes and rivers. 
Land-shells, such as the Garden Snail. 


Among 

bodies 

belonging to 

the Land. 


Quadrupeds. 
Reptiles. 
Birds. 
Insects. 




Stems of trees and wood. 




Smaller plants and leaves. 



These several bodies are not found indiscriminately 
throughout the whole series of the secondary and ter- 
tiary strata ; some are peculiar to the lowest beds, some 
to the intermediate, and some to the superior. But 
allf of whatever description they may be, which occur 
in the secondary strata, belong to species now wholly 
extinct By far the greatest proportion of those found 
in the tertiary strata, belong likewise to extinct species. 
It is only in the uppermost beds that there is any very 
considerable number of individuals, which are identical 
with animals now in existence; and there they pre- 
ponderate over the others. 

The bones of man are not more liable to decay than 
those of other animals ; but in no part of the earth, to 
which the researches of Geologists have extended, has 
there been found a single fragment of bone, belonging 
to the human species, incased in stone, or in any of 
those accumulations of gravel and loose materials 
which form the upper part of the aeivea o^ ^VT^^sa-* 
Human bones have been occasiou^^ xcveX. V\>^ \a 
stonns formed by petrifying pxoceasea xiov? %wv^ '^^^ 
andin caves, associated with the boxiea o^ ov\A^t wvvosa 
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bat these are deposits possessing characters which 
prove them to have been of recent origin, as compared 
with even the most modern of the tertiary strata. 

The Geologist may be considered as the historian of 
events relating to the animate and inanimate creation, 
previous to that period when sacred history begins, or 
the history of man, in relation to his highest destiny. 
Although it belongs to the Geologist to study the events 
that have occurred within his province during the more 
modern ages of the world, as well as those which are in . 
progress in our own day, his special object is to unfold 
the history of those revolutions, by which the crust of 
the globe acquired its present form and structure. The 
solid earth, with its stores of organic remains, which 
now rises above the surface of the sea, may be com- 
pared to a vast collection of authentic records, which 
Mrill reveal to man, as soon as he is capable of rightly 
interpreting them, an unbroken narrative of events, 
commencing from a period indefinitely remote, and 
which, in all probability, succeeded each other after 
intervals of vast duration. Unlike the records of human 
transactions, they are liable to no suspicion that they may 
have been falsified through intention or ignorance. Lb 
tkem, we have to fear neither dishonesty nor the 
blunders of unlettered and wearied transcribers. The 
mummies of Egypt do not more certainly record the 
existence of a civilized people in rempote ages on the 
banks of the Nile, than do the shells, entombed in solid 
stone at the summit of the Alps, and Pyrenees, attest 
that there was a time, when the rocks of those moutt** 
tains occupied the bottom of a sea, whose waters were^ 
as warm as those within the tropics, and were peopled 
by numerous species of animals, of which there dces^ 
not now exist one single descendant. 

Some scattered observations, and some fanciful 

theories founded upon them, show that a few of the 

johilosophers of antiquity, and a few among the learned 

swce the revival of letters, were not aVtog^eOaKt xtukw^x^ 

of the existence of these archives; Wt *\t\a\\\)X<&xasw* 

^Aaa half a century since their true yaVae \>e^Mi \ft \i«» 
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fffiderstood. The cause of this is easily explained. 
Geology has grown out of the advanced state of other 
braaches of knowledge. Until chemistry, mineralogy, 
botany, and above all, zoology, or the natural history 
and comparative anatomy of animals, had arrived at 
a considerable degree of perfection, it was impossible 
to comprehend the language in which these records are 
written* Many of the early Geologists, and some even 
ia the present day, appear indeed to find no difficulty 
in reading them ; and when they meet with a passage 
viiich is obscure, they cut the knot, and reason upon 
«ome bold interpretation, which they arrive at by con- 
ferring upon Nature powers which she herself has 
aerer revealed to us that she has employed. But since 
tbe discovery, in recent times, by Cuvier and others 
of a key to the language of these precious documents, 
many have been unrolled ; the errors of former inter- 
pnetations have been discovered; and we may now 
enbertaifi a well-grounded hope, that if we cease to 
guess at meanings, and patiently search and compare 
(bke materials that are accessible to us, we shall arrive 
«t such sound conclusions, that geology will be placed 
on as secure a basis a^ the most exact of the sci^ices. 

Ibid. 
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0&6ANI0 REMAINS. 

We find in the lowest beds of tlie series of the 
secondary strata, that the organic remains consist chiefly 
of corals and shells, that is, of smimals having a com- 
paratively simple anatomical atructate^ «L\!ANi!S»X.%&^% 
ascend in the aerieSf the praportion o^ «iSi\TXV2i\a <i1 \sasstje. 
^eompUcated forma increases, the \)o\xeft o^ \«o^^ ^s^^ 
^itupeds being almost entirely eoo&n^ Vi ^^ ^"^ 
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recent members of the tertiary strata. From these 
circumstances, it is a received opinion, among certain 
Geologists, that the animals which were first created 
were of an exceedingly simple structure, and that they 
gradually became more complex in their frame. 

Although it be true, that in the lower strata there is 
a large proportion of the remains of animals which 
possess an apparently simple structure, nothing can be 
more unsound than to found upon such observations a 
doctrine such as we have above stated. What we have 
at one time called simple, has again and again been 
afterwards found to be exceedingly the reverse, so that 
the term is really nothing more than an expression of 
our ignorance, a statement of the limit beyond which 
we have not yet been able to advance. The animalculsB 
called Infusoria, are living creatures, found in stagnant 
waters, so wonderfully minute, that they are invisible 
to the naked eye, — a collection of many thousand 
individuals occupying no greater space than the tenth 
part of an inch. For a long time after they were dis- 
covered by means of the microscope, they were thought 
to be little more than specks of animal matter endowed 
with locomotive powers, but the ingenious researches 
of Ehrenberg, a philosopher of Berlin, who employed a 
very powerful instrument, laid open to our wondering 
sight a new creation. That distinguished Naturalist 
has shown, that these animalculse are provided with 
limbs and organs, and with a system of vessels and 
nerves ; and even figures of their teeth accompany his 
curious memoir. Thus, the lowest member in the sup- 
posed graduated scale of animal structure, in place of 
being a simple body, is probably a very complicated 
piece of mechanism. Besides, corals and shells, though 
of most frequent occurrence, are not the only animal 
remains found in the lower strata, for recent observa- 
tions have discovered in these rocks, the vertebrae or 
joints of the backbone of fishes, as well as other parts 
belonging to them, and even impressions of entire fish 
have been met with. Now, one single undoubted spe- 
cimen of an animal of that description) found in such a 
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situation, is as conclusive as ten thousancTwould be in 
overtlirowing the whole doctrine, that there has been a 
gradual development of structure in animal life, as we 
ascend from the lowest to the uppermost strata. 

A most curious circumstance, connected with fossils, 
is, the unequivocal evidence they afford of there having 
been formerly a completely different state of our planet 
with regard to climates, from that which now exists. 
Throughout all the strata, from the lowest member of 
the secondary series, up to the last layer lying imme- 
diately beneath that which, in geological language, is 
termed a formation of the recent period, we find, in our 
northern latitudes, numerous remains of animals and 
plants belonging to genera, which are now known 
to exist only in tropical climates. In the most 
northern part of Asiatic Siberia, at the mouth of the 
River Lena, which flows into the Arctic Ocean, in the 
70th degree of latitude, there are vast accumulations ot 
the bones of an extinct species of elephant, and these 
in such a state of preservation, that a great part of the 
ivory used in St Petersburg, is. brought from thence. 
Indeed the quantity is so great, that a Russian Natural- 
ist has stated it as his belief, that the number of 
elephants now living on the globe, must be greatly 
inferior to those which occur in a fossil state in 
those parts of Siberia. The entire carcass of one of 
those animals was found enclosed in a mass of ice, 
where it must have remained incased for thousands of 
years ; and yet, from the preservative quality of the 
tee, the flesh was in such a state, that, when it was 
disentombed by the accidental breaking up of the 
mass, it was devoured by the wolves and other wild 
animals. Moreover, it was thickly covered with hair, 
of which the existing species of elephants are nearly 
destitute ; thus proving that it was of a species adapted 
to a cold climate. Then, as to plants, specimens of 
rocks have been brought from Melville Island, the 
remote northern land discovered in our late polar expe- 
ditions, some of which contain, imbedded in the stone, 
portions of plants belonging to an ox^ex Tv^\^>KMs^\3L\ft 
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€xist only lA the warmest parts of the equatorial regions. 
The greatest degree of heat seems to have existed 
during the deposition of the inferior beds of the 
secondary strata ; and it appears also, from Hhe nature 
of the fossil plants found in these strata, that there 
must have existed, at the same time, a very consider- 
able degree of moisture in the atmosphere. The heat 
seems to have gradually diminished, so that at last, 
during the deposition of the most recent-of the tertiary 
strata, the climate of the northern hemisphere does not 
appear to have been very different from what it is now. 

To endeavour to account for this wonderful change 
in the temperature of the northern latitudes, is one of 
the most difficult problems in the physical history of 
the globe, because it involves such a variety of con- 
siderations ; and we know that the most important and 
extensive changes in the forms of organized bodies, are 
brought about by very nice shades of difference in the 
circumstances of climate and soil under which they are 
placed. In the early stages of geology, many theories 
were started : the earth was said to have been originally 
in a highly heated state, and to have gradually cooled ; 
and it was maintained that during the progress of cooling, 
the various changes in climate took place : according to 
another theory, the position of the axis of the earth 
was at one time different from what it is now, and was 
80 directed, that the polar regions were exposed to a 
much more direct action of the solar rays. But the 
inventors of these theories did not trouble themselves 
much with inquiring, whether they were in harmony 
with the laws which regulate the motions of the 
heavenly bodies ; and when they were subjected to the 
examination of the astronomer, they could not stand 
the test of his severe investigations. An ingenious 
theory has been lately proposed by Mr. Lyell. His 
theory is, that all the indications of the former preva- 
lence of warmer climates, may be accounted for by a 
different distribution of land and water ; and we know 
from geological appearances, that a very different pro- 
portion of superficial land and water must formerly 
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hmte existed in the northern hemisphere from, thai 
wjbioh we now find. It is not very easy to state the 
gFQ«nda of this theory in an abridged form ; but the 
foUAowmg explanation will perhaps convey an intelligible 
idoA of it. Wherever there is a great expanse oi 
water, like the sea, there is always a more uniform 
tenperature In the adjoining countries throughout the 
year, less extremes of heat and cold. On the contrary, 
extensive tracts of land are liable to considerable 
Tittwitudes ; and hence the difference of an insular and 
continental climate in the same parallel of latitude. 
Moscow and Edinburgh are very nearly in the same 
latitHde ; but while at the latter place, there is neithei 
extreme cold nor excessive heat, at Moscow, the cold 
in winter is sometimes so intense as to freeze quick- 
silver, and there are oflen days in summer as hot as a1 
Naples. In like manner, the higher you ascend, the 
air becomes colder ; and thus in lofty mountains 
such as ^tna, the sugar-cane grows at the foot, and th( 
lichen, or moss of Iceland, at the summit. In the loft^ 
mountains of South America there are regions oi 
eternal snow under an equatorial sun. If we suppose, 
therefore, extensive continents, lofty mountains, and 
namerous islands to have existed in southern latitudes. 
where there is now a wide expanse of sea, and an ocean 
to hare occupied the place of northern Europe and 
Asia, it will be readily conceived, from the principles 
above stated, that very different climates would exist ii 
the northern hemisphere from what now prevail. 

AU the solid strata, most abundant in animal remains 
aie either limestones, or contain a large proportion o; 
lime in their composition. Many thick beds of cla^ 
also abound in them ; but in that case, limestone, ii 
some form or other, is generally associated with th^ 
day. From this it has been inferred, and not withou' 
a strong semblance of probability, that animals hsLVi 
mainly contributed to the formation of many limestone 
Btfata, in the same way as we see them now at worl 
forming vast limestone rocks in the coral reefs of the Pa 
cific ocean. A reef of this sort exi^xv^?. ^ot >^< 
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hundred and fifty miles along the east coast of New 
Holland ; and between that country and New Guinea 
the coral formations have been found to extend, with 
very short intervals, throughout a distance of seven 
hundred miles. Of all the forms of organized bodies, 
which are found in a fossil state, from the lowest stratum 
in which they occur, to those of most modern date, 
shells and corals constitute by far the greatest propor- 
tion. All the strata must have been deposited in seas 
or lakes ; and it is therefore natural, that animals living 
in water should be most abundant. Besides, as shells 
and corals are not liable to decay, they remain, while 
the soft boneless animals, which inhabit them, perish 
entirely; and fish-bones, being more perishable than 
sliells, are comparatively rare. Jbid. 



IX. MINERAL KINGDOM. 

We have said that shells are by fiir the most nume- 
rous class of fossils : they are found in all formations, 
from the lowest stratum in which animal remains have 
been seen, to the most recent deposits now in progress. 
To a person who has made Conchology a special object 
of study, there appear many striking differences be- 
tween those found in a fossil state, and such as nol¥ 
exist in our seas, lakes, and rivers ; but were we to 
describe, or give representations, of even remarkable 
fossil shells, a general reader would discover, in most of 
them, nothing so peculiar as to arrest his attention. 
There is, however, one, which is so different from any 
thing now living, and of such common occurrence, that 
we are induced to give it as a good example of an< 
extinct genus. It is called the Ammonite, or Comu 
Ammonis, that is, Horn of Ammon, from its resem- 
blance to those horns which are affixed to the head of 
the statues of Jupiter Ammon. 
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Here ia a representation of the exterior ot one of 
the nnmerouB species, of which this genus is composed. 



miZ^*' 



These shells are found of all sizes, from that of a few- 
lines to nearly four feet in diameter ; and above three 
hundred different species are said to have been ob- 
served. 

The diagram here given represents the two sides of 
a species of crustaceous marine animal, which haa 




been wholly estinct from an early period in the formti- 
tion of the crust of the globe ; many ages may have 
elapsed since it ceased to exist. There are several 
species of the animal, which has been called Trilobile, 
from the body being composed of longitudinal division* 
or lobes. It is found in the British isles, in Germany, 
and Sweden : and specimens have been brought from 
North America. In some parts of 'We.\ea iVe ^Nj&\% 

so iiill of fragments o( the animal, that TO.\\\vft-K6 mss* 

bare swarmed on the spot. 
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Another fossil animal which is very peculiar in its 
form is this called the Lily Encrinite. It resembles 







that flower upon its stidk, and still more so when the 
several parts of which the flower-like extremity is com- 
posed, are separated and spread out ; specimens of it 
in this state are not unfi^quently met with. That 
stalk is not a single piece, but consists of a number of 
distinct joints like those of the backbone, or like a 
necklace of beads, on which account the fossil has 
been sometimes called the Necklace-form Encrinite. 
The stalk is perforated through its whole length, and 
the joints, when separated, have figured surfaces such 
as are represented above in the circular bodies, the 
figure being different at different i:)arts of the stalk. 
Thiajhmily of radiated animals, which consists of many 
extinct genera and species, has not wholly disappeared, 
like the trilobite and ammonite ; living representatives 
of it are still found in the seas of the West Indies, and 
a very perfect specimen may be seen in the Museum bf 
the Geological Society: but the lily encrinite, that 
branch of the family, is not only wholly extinct, but 
has been so ever since the period when the New Red 
Sandstone was deposited. It appears to have had 

' comparatively a short existence, for it has only been 
found in a limestone which occurs associated with the 
New Red Sandstone. It is met with abundantly in that 
particular limestone which occupies a great extent of 
country in Germany; but the fossil has never beea 
seen in England, and that kind of limestone is not 

/bund in our island. 
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The remains of fishes occur in almost every stratua 

, from the Old Red Sandstone up to the most recent d€ 

posits of fresh- water lakes. Fossil fish have been lea 

accurately made out, as to the genera to which the; 

belong, than any other kind of animal remains ; be 

f ' cause the Natural history of fishes is not so far advances 

i as that of most other departments of zoology. Th( 

I great French Naturalist, Cuvier, began an extensivi 

• work on the subject ; and, had he lived, much wouii 

have been done, for his master-genius threw light oi 

every thing he touched. One of the most celebrates 

places for fossil fish is a hill near Verona in Italy 

called Monte Bolca. Immense quantities have beei 

found there in a very perfect state of preservation, ai 

far as the form is concerned, but, as in most other casei 

quite flattened and thin, so that they are like a painting 

or engraving of a fish. These impressions are of rap( 

occurrence, in comparison with the quantity of sepa- 

rate bones that are found in most strata : teeth of thi 

shark are frequently met with, and sometimes of a si» 

which shows them to have belonged to individuals o 

giant dimensions, such as are not now seen in an^ 

seas. Jbidm 

! 
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■ 

ORGANIC REMAINS. 

In our last lesson, we gave some examples of re- 
markable species of fossil-shells, corals, and Crustacea; 
two of these, the trilobite and the lily encrinite, be- 
longing to genera which became extinct after the 
deposit of the oldest secondary strata. In the extensive 
series of sand-stones, lime-stones, and clays of the 
secondary rocks, from the coal measures up to, and 
including the chalk, the fossil remains of animals coo.- 
sist of a vast variety of shells, cotb\%, «^oxv^^^> «3c 
oUief marine productions of a simWat ^eacriY^wv— -^ 
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few kinds of Crustacea, that is, animals having a crust 
or shell like that of the lobster or crab, a few kinds of 
fish, some great reptiles, and a few insects. No re- 
mains of land quadrupeds, or of the marine mammalia, 
or of birds, have yet been met with in chalk or any 
stratum under the chalk, except one supposed instance. 
Among the numerous animal remains that occur in the 
secondary strata, there is not a single species which has 
not been for many ages extinct; and even whole 
genera have totally ceased to exist. 

The extinction of species is so important a fact in all 
that relates to the geological history of the earth, that 
we will, even at the risk of some repetition, endeavour, 
by a little popular explanation, to make clear what is 
meant by the term. Each particular kind or genus of 
animal usually consists of several individuals, which 
while they possess a common character or class of 
characters, have particular forms which distinguish them 
from each other ; and such individuals constitute the 
species of a genus. The characters, by which geolo- 
gists distinguish the relative ages of strata, in so far as 
animal remains are concerned, depend, not upon gentis, 
but on the species; for while species have become ex- 
tinct, one after the other in succession, the genera to 
which they belong have continued to exist from the period 
of the deposition of the oldest of the secondary strata 
to the present time. For example, the genus ostrea, or 
oyster, is found in the lime-stones which lie beneath 
the coal-measures ; but not one of the many species of 
oyster, which are met with in almost all the strata from 
that lime-stone up to the chalk, is identical with any 
«pecies of oyster inhabiting our present seas. 

It is unnecessary for us to give the names of the 
marine remains, which are most abundant in the secon- 
dary strata, because even with the assistance of figures, 
they would convey to the general reader no clear idea 
of their peculiar forms, as distinguished from those of 
marine shells, corals, sponges, &c. now existing; out 
some of the marine reptiles are so extraordinary in 
point of form and size as to deserve a more particular 
notice. Of these monsters oi tYie wicVeuX. a«aa, \ivafc 
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different genera have already been found entombed in 
the secondary strata, and of some of the genera there 
are several species. They have been called saurians 
by Geologists, from the resemblance they bear to the 
lizard tribe, saura being the Greek name for a lizard. 
A common green lizard is a tolerably good miniature 
representation of the general form of these reptiles : 
but a crocodile or alligator gives a still better idea of 
them. It must be remembered, however, that in speak- 
ing of the fossil remains of those animals, we mean 
only their skeletons or bones ; the flesh is never con- 
verted into a fossil state. It very seldom happens, 
also, that the entire skeleton of any large animal 
is found, particularly in the strata that were deposited 
at the bottom of a sea, and for this reason — the bones 
in the living body are kept together by a cartilaginous 
substance or gristle, which afler death putrefies, and 
then the several members fall asunder. Very often, 
too, we find only detached bones ; and this may be 
accounted for by another circumstance attending the 
process of putrefaction. When that commences in a 
dead animal, a considerable quantity of gas is gene- 
rated, which swells up the body, and, if that be in 
water, makes it so much lighter that it floats. In pro- 
cess of time the skin bursts, and the gradually loosened 
bones are scattered far apart Such detached bones 
frequently constitute all the data, by which we are 
enabled to decide upon the nature of the animal ; and . 
the general reader may perhaps think that they are 
sufficiently scanty materials, considering the important 
conclusions which geologists sometimes draw from 
them. But the discoveries of philosophers, who have 
occupied themselves in comparing the anatomical struc- 
ture of the lower animals with that of the human 
frame, and have created the interesting and beautiful 
department of science called Comparative Anatomy, 
have enabled them to establish certain fixed and inva- 
riable principles for our guidance in this curious branch 
of geological inquiry. This field of inveatl^alv^VL Vsa& 
onljp been entered upon witbin a tew ^eax^\ \s>\iX.\Oaas^ 
already yielded bo rich a harvest, tViaX. Vc\va& ^^\si5^X\^^ 
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8ome of the most important truths connected with the 
past history of our planet— The great discoverer of 
those general laws of the animal kingdom was the illus- 
trious French Naturalist, the Baron Cuvier. He has 
shown, that there reigns such a harmony throughout 
all the parts of which the skeleton is composed, so nice 
an adaptation of the forms to the wants and habits of 
the animal, and such a degree of mutual subordination 
between one part and another in portions of the struc- 
ture apparently quite unconnected, that we are enabled, 
by the inspection of a single bone, to say with cer- 
tainty that it must have belonged to a particular kiad 
of animal, and could not have formed a part of tbe 
skeleton of any other. Thus, if we present to a skilful 
comparative anatomist a small bone of the foot of a 
quadruped, he will not only pronounce with certainty 
as to the size of the animal, to which it belonged, 
but will say what sort of teeth it must have had-^ 
whether it had horns, and whether it fed upon the flesh 
of other animals, or on vegetable substances. If many 
detached bones belonging to the same kind of anisaal 
be collected, the skill of the comparative anatomist 
enables him to put them together in their true plaeee ; 
and thus a complete skeleton has been constructed of 
separate fossil bones, which had belonged to several 
individuals of the same species. In this application of 
anatomy to geology we have a beautiful illustration of 

. the intimate connexion of the sciences with each other. 
The discovery, in one of our stone quarries, of a few 
mutilated fragments of bone, imbedded in the solid 
rock, reveals to us the kind of animals that must have 
inhabited this region of the earth at the remote period 
-when the rock was in the act of being deposited at the 
bottom of the sea, and tells us also that the climate was 
not that of the temperate zone, but of the tropics. 

The most remarkable of the fossil saurians, which 

are found in the secondary strata, are those which have 

been called ichthyosaurus, j)lesiosaurus, megalosaums, 

■and iguanodon. The first of these is so called from 

the characters of the aninai, paxt&kvug at the same 

time of the ludure of a fiab. and q£ tiM^\iaftxdL ^oniH^ 
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iektk^s and sigwras being two Greek words signifying 
fish- and lizard. Its head resembles that of a crocodile^ 
only it is much larger and sharper, its snout ending ia 
apcint, almost as acnte as the beak of a bird : it has a^ 
most formidable supply of sharp conical teeth, no# 
lam than sixty in each jaw. Its head was of an enor- 
mous size, for jaws measuring eight feet in length haTe 
been found ; and it was furnished with "a pair of eyes 
of still more extraordinary proportion, for the oval 
hoUowB for that organ, in a skull in the possession of a 
gHrileman at Bristol, measure fourteen and a half 
ineiies in their largest diameter, the size of a dish on 
ndiicli a tolerably good-sized turkey could be serred 
ufi. The head was about a fourth of the whole 
kaigtii of the animal, and was joined to the body by a 
veiy short neck : the back-bone was composed of joints 
or vetiekr^ different from those of land animals, and 
ainiiar to those of fishes ; it was supplied with four 
paddles like those of a- turtle, in the lower part of the 
body, and by means of these, and its very powerful 
tui>r it must have darted very swiilly through the 
wster* It was a most singular combination of forms, 
for it had the snout of a dolphin, the teeth of a croco- 
(Kie, the head and breast-bone of a lizard, extremities 
like the marine mammalia, and verteforss like a fish* 




We can, however, form no idea of the appearance of 
the animal when alive, except such as is conveyed to 
as by the sight of the skeleton ; a very imperfect one, 
no doubt, as we know by the difference between any 
animal and its skeleton placed beside it. The fore- 
gMiig representation of the complete skeleton of the 
ichtbyosaarus, as restored in the way we have alluded 
to, is given by the Rev. W. Conybeare, the ecauiea.t. 
Geologist, to whom we are indebted iot Xhe xa^^V 52>^\^» 
pio$B Aceoimt of iheaQ fossil saurVaBA. 
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Remains of the ichthyosaurus have been found in al) 
the secondary strata, between the red sand-stone and 
the chalk, in many parts of England ; but they are 
most frequently met with in the lias lime-stone, and in 
greatest abundance at Lyme Regis in Dorsetshire. 
They have also been found in several places on the 
continent, especially in Wurtemberg. 

The plesiosaurus is so called from its near approach to 
the lizard tribe, pUsion being Greek for near. It'has a 
considerable resemblance in the body to the ichthyo- 
saurus, but the head is much smaller, and is altogether 
of a different structure ; but its most remarkable cha- 
racter is the great length of its neck. In man, all 
quadrupeds, and other mammalia, there are exactly 
seven joints or vertebrae in the neck ; and so strict,, is 
the adherence to this rule, that there is precisely the 
same number in the short, stiff neck of the whale, and 
the long, flexible neck of the giraffe. Reptiles have 
from three to eight joints — birds many more: the swan, 
which has the most, is enabled to make the gracefril 
curves of its neck by being provided with twenty-three 
of those separate vertebrae ; but the plesiosaurus had no 
less than forty-one. 

Mr. Coriybeare, to whom we are indebted for the 
first description and name of the plesiosaurus, has given 
the following representation of this extraordinary long- 
necked reptile, in a restored state, in the same way as 
he has given us a figure of the ichthyosaurus. 




Some fragments of the bones of a saurian of gigantic 

sjze were discovered by Dr. Buckland, a few years ago, 

In the quarry of Stonesfteld, near N^ QQ^^Xa^^k, va 

Oxfordshire, ilccording to t\ie opmvon ol C\s.N\et, ^\ia 

examined them, they must liave beVon^e^ lo awViv^v^ 

dval of the lizard tribe, measuxiBg totV^ le^\.m\«i^ 
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and having a bulk equal to that of an elephant seven 
feet high. This fossil animal was distinguished by Dr. 
Buckland with the name megalosaurtis, on account of its 
great size, megale being Greek for great 

A most curious discovery was made a few years ago 
by Dr. Buckland at Lyme Regis. 

He had often remarked a number of long rounded 
stony bodies, like oblong pebbles or kidney potatoes, 
scattered on the shore, and frequently lying beside the 
bones of the saurians when these were discovered in the 
rock. He was induced to make a closer examination 
of them, and they turned out to be the duTig of the 
saurian reptiles in a fossil state. When found along 
with the bones they are always under or among the 
ribs. Many specimens of them contained scales, teeth, 
and bones of fishes that seemed to have passed undi- 
gested through the body of the animal ; just as the 
enamel of teeth and fragments of bone are found 
undigested in the dung of the ravenous hyaena. It was 
thus shown, that these great monsters of the deep fed 
not only on their weaker neighbours, but sometimes 
even on the smaller defenceless individuals of their own 
species ; for Dr. Buckland found in one of these stones 
a joint of the back-bone of an ichthyosaurus, that must 
have been at least four feet in length. He has called 
the stones coproUtes, from kopros, Greek for dung, and 
U^oSf a stone. Since his attention was directed to the 
subject, he has found similar bodies in many other 
strata, and belonging to different animals. ''In all 
these various formations," he says, " the coprolites 
form records of warfare waged by successive genera- 
tions of inhabitants of our planet on one another ; and 
the general law of nature, which bids all to eat and to 
be eaten in their turn, is shown to have been co-exten- 
sive with animal existence upon our globe ; the 
carnivora in each period of the world's history fulfilling 
their destined ofiice to check excess in the ^rQ^Te'&'9» cji^ 
life, and maistaiii the balance of crea\io\ir l>>\d^ 
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SECTION II. 



HISTORY AND (JHRONOLOGY. 

History is the record of public events that have 
occurred in different ages and nations. Chronology 
treats of the precise dates at which these events took 
place. Our knowledge of historical events is derived 
chiefly from the writings of individuals ; but these are 
aided by public records, inscriptions, coins, and other 
documents of a similar nature. Our knowledge of the 
chronology of these events is drawn from similar 
sources. History and Chronology, therefore, are inti- 
mately connected ; yet they are so distinct as to suggest 
very different trains of investigation. History treat&of the 
characters of the persons engaged in the events which 
it records, the motives which influenced them, the 
circumstances which led to the events, the incidents 
which accompanied them, the effects which resulted 
from them, involving considerations of the state of the 
nations that were engaged in them, their advancement 
in civilization and useful arts, and their relative position 
with respect to one another. The study of chronologjs 
on the other hand, leads to the examination of the 
divisions of time that have prevailed in different nations; 
their modes of reckoning hours, days, weeks, months^ 
years ; different epochs that have been used in different 
ages and nations ; cycles and other periodical revolu- 
tions of years; the deciphering of the devices and 
legends of coins and medals, the calculating of the 
eclipses that are mentioned in connexion with historioal 
events ; and, in short, the investigating and estimating 
of any notices of time that may be discovered either in 
natural objects^ or in any record kept by men of the 
transactions in which they have been exi^B^ig^e^. 
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The Hebrews were the only nation of antiquity, who 
had among them a regular chronological history. In 
the Sacred Scriptures, there is a chain of such history 
from the creation of the world till profane history 
assumes an authentic form. In the early portion 
of this history, the chronology is determined by a suc- 
cession of first-born sons, accompanied by a statement 
of the age of each individual, at the time when his 
eldest son was bom. In the later portion of the history^ 
the chronology is determined by the time allotted for 
the continuance of the authority of a succession of 
judges, and afterwards of kings. There are some 
difficulties in adjusting this chronology, chiefly arising 
irom variations introduced into manuscripts and trans- 
lations of the Scriptures, during a long course of ages ; 
but still, the best, perhaps the only guide, to a general 
view of ancient chronol<^y, is the history contained in 
the Sacred Scriptures. As the land in which the 
Israelites were placed, was in the very centre of the 
world's population, in the neighbourhood of the great 
empires that successively arose, and as it became an 
ist^ral part of these empires, the history of that 
people is intermingled with almost all that is important 
in the history of our species. In reading the sacred 
h ist ory , there is brought before us in regular succession 
the sovereignties established on the banks of the Tigris 
and the Euphrates, and the states that arose to eminence 
0m the eastern shore of the Mediterranean sea; the 
hingdoms of Egypt, Ethiopia^ Syria, Assyria^ Babylon 
asd Persia, and the influence which they possessed in 
the affairs of men in different ages of the world. The 
v^gular chain of Jewish history and chronology is 
bfeken off at the building of the second temple, after 
the return from the captivity of Babylon, when the 
Persian narooarchy was at its height: but a general 
view of the subse(|uent history of the world, making 
the rise of the Grecian empire on the ruins of the 
Permit its' separation into several kingdoms, the 
advance of the Roman empire ist its gigantic strides te 
ittiiveraal sovereignty, its strength and cjIm9i^qX«&>^^ 
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decay and overtbrow, is given in tbe prophetic visions 
of a Hebrew prophet, so graphically, and in a manner 
so perfectly cooforraable to the truth of history, that 
when we lose the aid of Jewish history, we cannot 
follow a better guide tban the bold characteristic 
sketch of subsequent events furnished by the Jewish 
prophecies. 

The history of the world naturally divides itself into 
two great periods, namely, that which elapsed before 
the coming of the Saviour Jesus Christ into the world ; 
and that which has elapsed since that event The 
appearance of that illustrious personage on our planet 
was the commencement of that great revolution of 
mind, which has already produced such stupendous 
effects, and which is every day extending and strength- 
ening its influence. It was then that those sublime 
views of the Deity, and that pure morality, which the 
nation of the Jews had received from the Scriptures, 
began to be diffused over the world, a process which 
soon changed the aspect of the Koman empire, and 
laid the foundation of that superior illumination and 
humanity, and those just conceptions of the rights and 
liberties of men, which distinguish Europeans from 
the rest of mankind, as well as all who are of their 
kindred in other regions of the globe. The commence- 
ment of this mighty movement is happily marked 
among the nations professing Christianity, by their 
adopting it as the fixed era, from which they date all 
other events either before or after it ; stating the time 
of their occurrence by the number of years before 
Christ, or after Christ We shall regard the birth of 
the Saviour Jesus Christ, as the great turning, or 
hinging point of the world's history, and view the 
chronology of all other events with reference to it. 

Our attention, therefore, is, in the first place, to be 
directed to those events which took place before the 
birth of Jesus Christ 

The various dates and periods noted in the Hebrew 
Scriptures, as examined and compared by many 
learned men, make the duration of the world, from the 
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creation recorded in the book of Genesis, till the birth 
of Christ, 4004 years. For aiding the memorj this 
period may be conveniently divided, as follows : At 
the middle of this period, or two thousand years before 
Christ, and two thousand after the creation of the 
world, Abraham was born : and the call of Abraham 
was the commencement of that important dispensation 
of Providence, by which one family were separated 
from the rest of the world, increased to a nation, planted 
in a central place of the earth, that they might preserve 
among them the knowledge of the name, and character, 
and law of the true God, and ultimately diffuse it 
among the rest of mankind. In the middle of the 
period between the creation of the world and the birth 
of Abraham, or about the year B.C. 3017, Enoch was 
translated to heaven, as a token of the favour and 
approbation with which God regarded his devout and 
holy character. In the middle of the period between 
the tirth of Abraham and the birth of Christ, or about 
the year, B. C. 1004, Solomon's temple was finished. 
This period marked the fulfilment of the promises 
made to Abraham in their literal sense ; for then, and 
not till then, did his seed reign in peace and prosperity* 
from the great river Euphrates to the shores of the 
Mediterranean sea. Thus the whole period of four 
thousand years is divided into four parts of a thousand 
years each, every successive period commencing with 
a remarkable event, namely, the creation — the trans- 
lation of Enoch — the birth of Abraham — and the 'com- 
pleting of Solomon's temple. 

These four periods, thus distinctly marked, may be 
fiirther conveniently divided into eight, each of 500 
years. So little is recorded respecting the first two 
periods of a thousand years, that it is of less importance 
to divide them into half thousands. We remark, 
however, that the first thousand years, namely, from 
the creation of the world to Enoch, is divided nearly 
equally, by the birth of Jared the fifth descendant 
from Adam, which was, according to the common 
chronology, in the year B.C. ZhW. TVv^ ^^<iSi\At 
thousand years, namely, from EiUOcYi \.o KJ^^^"a.\s^^ '^ 
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decay and overtbrow, is given in tbe prophetic visions 
of a Hebrew prophet, so graphically, and in a manner 
so perfectly coDforraable to the truth of history, that 
when we lose the aid of Jewish history, we cannot 
follow a better guide than the bold characteristic 
sketch of subsequent events furnished by the Jewish 
prophecies. 

The history of the world naturally divides itself into 
two great periods, namely, that which elapsed before 
the coming of the Saviour Jesus Christ into the world ; 
and that which has elapsed since that event The 
appearance of that illustrious personage on our planet 
was the commencement of that great revolution of 
mind, which has already produced such stupendous 
effects, and which is every day extending and strength- 
ening its influence. It was then that those sublime 
views of the Deity, and that pure morality, winch the 
nation of the Jews had received from the Scriptures, 
began to be diffused over the world, a process which 
soon changed the aspect of the Ho man empire^ and 
laid the foundation of that superior illumination and 
humanity, and those just conceptions of the rights and 
liberties of men, which distinguish Europeans from 
the rest of mankind, as well as all who are of their 
kindred in other regions of the globe. The commence- 
ment of this mighty movement is happily marked 
among the nations professing Christianity, by their 
adopting it as the fixed era, from which they date all 
other events either before or after it ; stating the time 
of their occurrence by the number of years before 
Christ, or after Christ We shall regard the birth of 
the Saviour Jesus Christ, as the great turning, or 
hinging point of the world's history, and view the 
chronology of all other events with reference to it. 

Our attention, therefore, is, in the first place, to be 
directed to those events which took place before tlie 
birth of Jesus Christ 

The various dates and periods noted in the Hebrew 

Scriptures, as examined and compared by many 

learned men, make the duration of the worlds from the 
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creation recorded in the book of Genesis, till the birth 
of Christ, 4004 years. For aiding the memorj this 
period may be conveniently divided, as follows : At 
the middle of this period, or two thousand years before 
Christ, and two thousand after the creation of the 
world, Abraham was born : and the call of Abraham 
was the commencement of that important dispensation 
of Providence, by which one family were separated 
from the rest of the world, increased to a nation, planted 
in a central place of the earth, that they might preserve 
among them the knowledge of the name, and character, 
and law of the true God, and ultimately diffuse it 
among the rest of mankind. In the middle of the 
period between the creation of the world and the birth 
of Abraham, or about the year B.C. 3017, Enoch was 
translated to heaven, as a token of the favour and 
approbation with which God regarded his devout and 
holy character. In the middle of the period between 
the tirth of Abraham and the birth of Christ, or about 
the year, B. C. 1004, Solomon's temple was finished. 
This period marked the fulfilment of the promises 
made to Abraham in their literal sense ; for then, and 
not till then, did his seed reign in peace and prosperity* 
from the great river Euphrates to the shores of the 
Mediterranean sea. Thus the whole period of four 
thousand years is divided into four parts of a thousand 
years each, every successive period commencing with 
a remarkable event, namely, the creation — the trans* 
lation of Enoch — the birth of Abraham — and the 'com- 
pleting of Solomon's temple. 

These four periods, thus distinctly marked, may be 
further conveniently divided into eight, each of 500 
years. So little is recorded respecting the first two 
periods of a thousand years, that it is of less importance 
to divide them into half thousands. We remark, 
however, that the first thousand years, namely, from 
the creation of the world to Enoch, is divided nearly 
equally, by the birth of Jared the fifth descendant 
from Adam, which was, according to the cominAVL 
chronology, in the year B.C. Zb^\. TV^ ^"^^ovw^ 
thousand years, namely, from 'EuocXv to ^sXst^^'o^'* "^ 
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divided nearly equally, by the denunciation of the deluge 
and the commencement of the building of the ark. 

The divisions of the latter two periods of a thousand 
years are marked by very important eras. That which 
intervened between Abraham and Solomon, is divided 
by the AiisBion of Moses to the Israelites, their deli- 
verance from Egypt, and the giving of the law at Mount 
Sinai, which is determined to the year 1491, or nearly 
1500 years B.C. The last period of a thousand years, , 
or that which intervened between Solomon and the 
Inrth of Christ, is equally divided by the building of 
Uie second temple, after the return of the Jews from 
the captivity of Babylon, which event is determined to 
the year B.C. 515. Thus the whole period from the 
creation of the world to the birth of Christ is divided 
by remarkable eras, into eight periods, of about 500 
years eaeh, as in the following table. 



No. 



ERAS. 



Years after 
the Creation. 

A.M. 



Years before 
Christ 

B.C. 



CREATION. 



1. . ! { I . 



4000 



rt 



IL 



Jakbd. 



500 



3500 



iir. 



Enoch. 



1000 



3000 



^um 



IV. 



rfrfMMte 



V. 



VI. 



VII. 



MMM 



NOAH. 



nni# 



ABRAHAM. 



ISOO 



iMa^MM 



•dim 



SOOO 



asoo 



M- 



SOOO 



Moses. 



2500 



1500 



Solomon. 



3000 



1000 



K VHI. 



/ 



IX. 



/ 



EzBA. • I 3500 



500 



JESUS CHRISt. 



4000 



-im»- 



I A.D. 



■*MM* 
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In the following chapters a succmct liew of tke 
state of the world at each of these eight eras will be 
given. 



FIRST ERA. 

The Creation. 

A.M. L— B.C. 4004. 

When man was created, he was placed in the garden 
of Eden, some delightful spot in the neighbourhood of 
the rivers Tigris and Euphrates ; and a command was 
given to him, enforced by the penalty of death, by 
which command he was given to know his subjection 
and responsibility to the Almighty Creator. Eve was 
then made and brought to him, to be his wife. The 
fell of Adam and Eve into sin, soon follows, and their 
expulsion from the garden of Eden, to earn their bread 
by the swe^t of their face ; and then, in pursuance of 
the penalty of death which they had incurred, to return 
to the dust whence they were taken. 

This era also is distinguished by the annunciation 
of a great deliverance and victory which God purposed 
to accomplish for man. " The seed of the woman," 
said he, " shall bruise the head of the serpent." This 
era is also marked by the sudden and awful development 
of that corruption, with which human nature is tainted. 
Cain, the first-born son of Adam, became the first mur- 
derer, imbruing his hands in the blood of his own brother, 
Abel. 

Cain was then banished from his father's home, and, 
in process of time, built a city. His descendants, 
apparently living without God, betook themselves 
to various worldly avocations and amusements, to 
fill up that sad vacuity in their bosom's, ^Ylv^ ^'b 
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want of love to God had created there. In the mean 
while, another son was born to Adam, whom he called 
Seth, and who occupied the station of Abel whom 
Cain slew. 

Thus mankind were early separated into two classes, 
namely, the descendants of Cain, and the descendants 
of Seth. 



SECOND ERA. 

JarecL 

A.M. 500 B.C. 3500. 

At this era the families of Cain and Seth were still 
living separate from one another. During the period that 
followed, there were bom Enoch, Methuselah, and 
Lamech, the father of Noah. Adam died at the age of 
930 years. During the antediluvian periods, human 
life bore nearly the same proportion to a thousand, 
which it now does to a hundred years. It is now but 
about the one-tenth of what it then was. 



THIRD ERA. 
JSnoch, 

A.M. 1000.— B.C. 3000. 

This era is marked by that extraordinary testimony 
which God bore to the holiness of Enoch's character 
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when he removed him to heaven, without subjecting 
him to the universal sentence of death. This dis- 
Unction conferred on Enoch, indicates that corruption 
was oiaking rapid strides among men. And accordingly, 
in a prophecy of Enoch, recorded by the apostle Jude> 
he denounces the judgments of God upon the wicked ; 
saying, '< Behold, the Lord cometh with ten thousand 
'of his saints, to execute judgment upon all, to convict 
all the impious among them, of all their deeds of im- 
piety which they have impiously perpetrated, and of 
all the hard things which impious sinners have spoken 
against him." In this prophecy, there is the first inti* 
mation on record of a final day of retribution. 

Towards the conclusion of the period of 500 years 
which followed this era, the progress of corruption was 
accelerated by intermarriages formed between the 
descendants of Cain and the descendants of Seth. << The 
sons of God," it is written, " saw the daughters of men 
that they were &ir, and they took them wives of all 
that they chose." By this statement is probably 
' meant that the professing worshippers of God, the 
bmily of Seth, began to intermarry with the votaries 
of the world, the family of Cain. The consequence 
of this intermixture of the two families, was the rapid 
and universal spread of wickedness. The children of 
these' marriages became mighty men, men of renown. 
There were giants (literally fellers) on the earth in 
these days; and the earth was filled with violence. 
Thus the crime of murder, which had been specially 
marked by the high displeasure of God, ^^ the very 
crime into which men rushed headlong, doubtless glo- 
rying in it, as it is known they did after the deluge. 

*^ And God saw that the wickedness of man was very 
great upon the earth, and that every imagination of the 
thoughts of his heart was only evil, and that conti- 
nually ;" and he declared his purpose of sweeping away 
the godless race by the waters of a deluge ; and com- 
manded Noah to build an ark for the preservation of 
himself and his family. 
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The hmMwg^ cf the. Atrk. 



A.M. 15O0>-.B.C. 2500. 

This era finds the whole world one scene of violence 
and cormption. Only Noah was found upright before 
God. And God, proposing to sweep away the whole 
race of the wicked, commanded Noah to build an ark 
for the preservation of himself and his family. Noah 
believed that God would do as he had declared, and» 
" moved with fear,** began to build the ark accordiiig 
to the directions that were given to him, proclaimings 
in the meantime, the catastrophe that was ap«. 
preaching, and warning men to repent of their sin ;— 
for he was ^< a preacher of righteousness." They, 
however, were too intent on their own pui^uits and 
pleasures to attend to him* <' They were eating and 
drinking, marrying and giving in marriage, and knew 
not till the flood came, and took them all away." The 
ark being finished, Noah was directed to collect in it, 
pairs of all those animals that were to be preserved, 
and then to enter it himself and his family, — in all, 
eight persdKs. The windows of heaven were then 
opened, and the fbuntains of the great deep broken up, 
and the water rose, till it reached the tops of the 
loftiest mountains, destroying every living thing that 
could not subsist in the water. It then again gradually 
retired. This whole operation occupied only about a 
year ;— namely, the year B.C. 2347. 

The first remarkable event afler the deluge, was the 

promise of preservation* from any future deluge, and 

the law given to Noah, in which was pointedly pro- 

hibited the shedding of blood. M this time also 
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liberty was given to men to eat animal food. Then 
followed the division of thfe eartk among the three sons 
of Noah, which seems to have been done according 
to some rule or system* The descendants of Shem 
spread themselves from Mount Ararat, where the ark 
rested, towards the South and East ; the descendants of 
Ham went towards the South and West, particularly 
aeottpying Africa ; and to Japfaeth and his pooteiity 
weie asMgned the North and West 

Towards the latter part of this period, or about 2250 
fean B.C*, cities began to be built, which afterwards^ 
rate to great eminence. Ashur, one of the desoendaali' 
of Shain, built Nineveh on the Tigris ; and Nimro4» 
who had addicted himself io hunting, erected a kingdom' 
in the lasd of Shinar, on the banks of the Euphrates. 
Babd -seems to have been the capital of his kingdom* 
On the fdaia of Shinar, the tower of Babel was com- 
flMnoed; but its ocmipletion was prevented by the 
interposition of God, who introduced confusion among 
those who were employed in building it ; yet it seems 
to have formed the germ of the city of Babylon^ 
that, many ages afterwards, arose to great power and 
splendour* 

Tkns, the taadvast of men very soon proved, that, 
although the deluge had given a temporary check to 
thnir wiekedness, it had done nothing towards purifyw 
ing the fanman heart, from its proud, ambitious pasuons* 
Thial very <erinie against which Almighty God had 
topeatedly pointed his indignation, whidli had brought 
destruction on the old world — ^violence and the shed-' 
ding of human blood, soon began to appear in all its 
isffocity, and scenes of carnage commenced, which 
hnvie disgraced and consumed mankind, and kept whole 
Ngions x)f the earth in desolation and wpetohechiess, till 
tte poQsentday. 
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FIFTH ERA. 
Abraham* 

A.M. 2000— B.C. 2000. 

At this era idolatry had made some progress. Even 
the &mily of Shem was corrupted by it Tera, the 
&ther of Abraham and of Nachor, when he lived on 
the other side of the Euphrates, we are told, ** served 
other gods." But instead of checking this evil by some 
awful infliction similar to the deluge, God selected a 
ikmily with whpm he might deposit the knowledge of 
himself and his will, and to whom he might give so con- 
spicuous a station among the nations of the world, as 
would tend to preserve that knowledge in the world^ 
and diffuse it among the rest of mankind. This measure 
he commenced by calling Abraham to leave his native 
country, Mesopotamia, and to reside as a stranger and 
a wanderer in the land of the Canaanites ; a land which 
lay between the river Jordan and the Mediterranean 
sea. To Abraham, who was falling into the contagion 
of idolatry, he revealed himself, and maintained an in- 
tercourse with him from time to time, promising to give 
him a numerous posterity, while yet he had no child ; 
to give the land in which he had come to sojourn to his 
posterity ; and to make of them a great nation, and to 
give them dominion from the Euphrates to the shore of 
the Mediterranean sea. 

Abraham obeyed the call of God, and came from 
Mesopotamia to the land of Canaan. This land was 
occupied by different families descended from Canaan, 
the son of Ham, but to a great extent open and un- 
cultivated, yet with some towns or cities scattered over 
it. The sea-coast to the southward, was in possession 
of the Philistines, from whom the whole country after- 
wards derived the name of Palestine. The valley of 
the Jordan, which river seems to have then flowed to 
the Red Sea, especially that part of the valley which 
Ii09 between the mountains in the «ou\\i o^ l^«l<^lm<^) 
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and a mountainous district on the eastern side of it, 
seems to have been more thickly peopled, having in it 
several cities in the midst of a luxuriant country, of 
which Sodom and Gomorrah were the chief. The in- 
habitants of these cities had become profligate in the 
extreme. They were governed by kmgs, each city 
having its own king. But these kings were tributary 
to an empire, the centre of which was on the eastern . 
bank of the Tigris. It is probable that the kingdom 
erected by Nimrod had, by this time, extended itself to 
the Jordan. The kings of the cities of the plain of 
Jordan had, about the time of the call of Abraham, 
rebelled against the king of Elam or Persia. And the 
next .year, Chedorlaomer, with four confederate kings, 
one of whom was the king of Shinar, came upon them 
with an army, defeated them, and plundered Sodom and 
Gomorrah. They were, however, overtaken, in return- 
ing home, by Abraham, with his servants, and some of 
the neighbouring chiefs, and the booty recovered from - 
them. 

Egypt was then governed by a king, and seems 
to have retained some knowledge of the true God. 
Damascus was built in a beautiful valley, watered by 
two rivers, on the edge of the wilderness. It is called 
by the inhabitants of that country Sham, which renders 
it not improbable that it was built by Shem, the son of 
Noah. 

Abraham had brought with him Lot, his nephew, who 
went down to live in the vale of the Jordan, near the 
city of Gomorrah. While he was there, the wicked- 
ness of that and the neighbouring cities became so in- 
tolerable, that God rained fire and brimstone upon them, 
and destroyed them ; and, at the same time, the ground 
seems to have sunk, so that the Jordan, instead of flow- 
ing through the valley to the Red Sea, was arrested in 
its course, and formed that salt lake which is called the 
Dead Sea. 

After this. Lot, who had been warned of the impend- 
ing fate of the cities, and fled with his family, lived 
among the mountains, to the east of the Dead S^v 
where he had two sons, Moab and Kmm»a V) ^V^»>^ 
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descendants that district of ctmntry was afterwards 
peopled. 

Abraham had a son by Hagar, an Egyptian uroman — 
Ishmael, whom he sent away fixmi him, and who took 
up his residence in the wilderness, between the south of 
Palestine and Egypt*- 

In his old age, Abraham had his son Isaac, who ws» 
id ii^erit the promises that had been made tx> him on 
leaving his own country • Isaac, before the death of his 
father, married his near relative Rebekah, by whom he 
had two sons, Esau and Jacob. Esau, or Edom, became 
a man of the field, and frequented Mount Seir, to the ' 
south-east of Palestine. His descendants, for many 
ages, occupied that district, under die name of Edomites, 
and more recently Idumseans. 

Jacob went to Mesopotamia and married two of his 
near relatives Rachel and Leah, and by them, and two 
other wives, he had twelve sons, who became the heads 
of the twelve tribes of Israel. 

Abraham had also children by Keturah, another wife, 
whom he sent away from Isaac towards the eastward. 
Among these was Midian, who became the head of a 
nation, which is frequently noticed in the "subsequent 
history. 

Jacob remained in the land of Mesopotamia for 21 
years, and then returned to Canaan, where he found 
Isaac still living. Esau, his brother, who had addicted 
himself to the chase, and probably also to warfare, was 
at the head of 400 armed men, and resided chiefly in 
Mount Seir. Jacob had eleven sons at the time of his 
return to Canaan, and one was bom to him afler his 
return. The two youngest were sons of his favoured 
wife, Rachel, and were distinguished by him from his 
-other children by particular tokens of affection. This 
occasioned discontent and envy in the others, which 
being increased, with respect to Joseph, the elder of 
Rachel's sons, by his fidelity in reporting their vices» 
and by certain mreams, which he related, that seemed 
to in^cate an ambition of nding over them, they 
seized an opportunity of his bemg at a distance f^om his 
fadier, to- sell bbai to a company of m^dttxn\& ^^fusraiil^ 
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duough the country. These merchants, \rfio were 
Ishmaelites and Midianites> brought him to £gypty and 
sold him there as a tlaye. 

While he was thevc^ the kmg of JBigypt had a re- 
markable dream, whicb gave him uneasiness, and Josej^ 
being ittfoimpied of it, felt himself warranted, by a divme 
impulse, to propose to interpret it. He was according 
brought before Pharaoh, and interpreted the dream, to 
ngnify that it indicated that there would be seven years 
of plenty in the land of £g3q)t,- followed by seven years 
of extreme scarcity. Joseph was immediately raised 
to the highest rank in the kingdom of Egypt, being 
intrusted, during the years of plenty, with the collecting 
of grain for supplying the deficiency of the approaching 
years of famine. While he was engaged in the exe- 
cttlion of this office, during t^ years of scarcity, the 
fimine, having reached to Canaan, brought down his 
brethren to £g3^t to purchase com. Joseph immedi- 
ately recognised them, although they did not recognise 
hhn ; and aiier a .variety of measures, the purport of 
?Ffaidh seems to have been to bring them to a sense ef 
their guilt, he at length made himself known to them. 
The result was, that, on the invitation of Joseph, aod 
also of the king of £gypt, Jacob and his whole fam^ 
removed to Egypt, \imere he lived about seventeefei 
years, and died. 

The Israelites, being placed in a fruitful part 06 the 
country, increased, under the blessing of Crod, with 
amazing rapidity. 

Egtpt. — Egypt had now become a powerful kingdom. 
That king, who reigned in the time of Josqph, in con- 
sequence of his having obtained the command of the 
supply of food during seven ydars of extraordinary 
scarcity, had been enabled to make his own terms with 
the people. And the arrang&nent which he had niade 
was, that the people should pay to him a iifth part of 
the produce of the land, in lieu of rent as proprietor of 
llhe land, and of taxes as head of the government. This 
arrangement enabled the king to TnamXttai' «w ^^^^s^^ 
an J weU'appoiated army, vrifii sbux^s^Kae^ ^ Va««Ks«i 
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snd war chariots. It enabled him also to engage in 
those stupendous works of architecture, the remains of 
which are still the astonishment of the world. Egypt 
•had also commenced the pi^actice of embalming the 
bodies of the dead, by which it has been rendered so 
remarkable. Forty days were employed in this operii- 
tion in the time of Joseph. 
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Moses. 

A.M. 2500^B.C. 1500. 

The IsBAELiTES. — The rapid increase of the Israel- 
ites rendered them in process of time objects of alarm 
to the Egyptians ; a king arising who knew not Joseph, 
he began to adopt the most rigorous and unscrupulous 
measures to diminish their number. He reduced them 
to the most abject slavery, employed them in building 
cities, exacting of them exhausting and overpowering 
labour. But finding that they still con tinned to increase, 
he commanded that all their male children should be 
thrown into the river as soon as they were born, and 
only females preserved alive. At this time Moses was 
bom and was preserved from the effects of this edict 
in consequence of having been taken under the protec- 
tion of the king's daughter. His parents had placed him 
in a chest of bulrushes, and laid him among the flags/ 
by the brink of the river, and Pharaoh's daughter 
finding him, adopted him as her own son. Thus Moses 
received an education which fitted him for the impor- 
' tant office to which he was destined, as leader and 
governor of the Israelites. When Moses came of age, 
nowever, having been made acquainted with his descent 
firom Abraham, Isaac, and Jacob, and having been in- 
structed by his parents in the privileges bestowed upon 
their nation by the God of heaven, he relinquished his 
Mr hopes and prospects, as an Egyptian of high, even 
of royal rank, and claimed hVs conneclVm VvS^ >}[v^ ^^ 
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tpised and persecuted Israelites. He chose *' rather to 
safiSer affliction with the people of God, than to enjoy 
the pleasures of sin for a season." He saw an Egyptian 
smtting, probably putting to death, an Israelite, and 
taking the part of the Israelite, he killed the Egyptian. 
This being discovered, he fled across the Red Sea, to 
the mountains which lie between the gulfs into which 
the Red Sea divides itself at its northern extremity, 
which was then called the land of Midian, doubtless in 
consequence of Midian, the son of Abraham, fixing his 
residence there. He thus obtained an opportunity of 
becoming acquidnted with that district of country, and 
with . the whole of the deaert that lies between it and 
the land of Canaan. While Moses was in Midian, the 
Lord appeared to him and commissioned him to return 
to Egypt, there to call together the heads of the Israel* 
ites, and then to go to Pharaoh and demand liberty for 
the people to leave the land of Egypt. Moses did so. 
The demand was, of course, refusea; but, by a series' 
of plagues, which Moses was commissioned to inflict on 
the land of Egypt, the last of which was the destruc* 
tion, in one night, of all the first-born sons in Egypt, 
Pharaoh was compelled to yield to the demand, and to 
let the people go. Moses accordingly led them towards 
the Red Sea, as if he intended going round the northern 
extreniity of the western gulf of it ; but by direction 
of God he turned, and encamped close by the gulf, on 
the western side. Pharaoh seeing the immense body of 
the Israelites, consisting of 600,000 men, with their 
wives and children, entangled in the land, and ap- 
parently within his reach, pursued them with his whole 
army, and came up with them as they lay encamped, 
unable to go forward, for the sea was in their front, 
or to turn either to the north or the south. In 
this extremity, the Lord caused the sea to divide, and 
directed Moses to lead the people through the bed of 
it. The Israelites'Hhus passed in safety into the Ara- 
bian desert; while the Egyptian army, in attempting to 
follow them, were caught by the return of the sea to ita 
uBuai bed, and drowned. 
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Moses then conducted the people to the mountainous 
district, where he himself had found refuge $ and thoie 
the law was given to them, and their civil and ecclem- 
astical polity arranged. They then marched north* 
wards towards Canaan, and were directed to enter it, 
bat, being afraid, and refusing to go, they were con- 
demned to wander forty years in the desert, till all the 
generation that came out of Egypt had died, with the 
exception of two persons. During their wanderings, 
they met with many vicissitudes, fell into many sins, 
Buffered severe corrections ; but, at length, they were 
led round by the south of Edom, and, after defeating 
two kings who attempted to withstand tbem, they found 
themselves encamped on the east side of the river Jor- 
dan, opposite to Jericho. 

About this time Moses died, and Joshua succeeded to 
the command. He led them across the Jordan, which - 
was miraculously divided to afford them a passage. He 
first took and destroyed the city of Jericho, and after- 
wards passed through the greater part of the land, took 
the cities wherever he went, extirpating, or driving out 
the Canaanites, and setting the Israelites in their 
room. 

Joshua did not complete the conquest of the land, 
many of the natives retaining their footing in it. After 
bis death, the people fell from time to time into idolatry, 
and the Canaanites, who were in the land, or the neigh- 
bouring nations, particularly the Moabites, Midianites, 
and Philistines, obtained power to oppress them. 

During this period the Israelites were governed b* 
judges, who succeeded Joshua ; and these led them i 
war, and administered justice to them in peace. 

In the first century, after the death of Joshv 
Cuslian-rishathaim, king of Mesopotamia, oppress 
them for eight years, when, on their repentance, O 
neil was raised up to deliver them, B.C. 1405. 

The people enjoyed rest for forty years, but returr 
to idolatry, they were invaded ^d oppressed fbi 
/ears by the king of Moab, aided by the king 
AaunoD and Amaleki and on tbeh tepentance wer' 
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Hvered by Ehud, who slew the king of Moab> B.C* 
1326. 

In about 20 years afterwards, the Israelites, haYine 
returned to their idolatry, were invaded and oppress^ 
by Jid>in, king of Canaan, for 20 years. On their np- 
pentance, Barak, and Deborah, a prophetess, under the 
direction of God, assembled an army near Mount TaboTy 
. pn die banks of the stream Kishon^ and, on their being 
attacked by the ariQy of Jabin, totally defeated it, B*C« 
1285« This victory gave occasion to the celebrated 
•de, composed by Deborah. 

Another reli^se into idolatry brought upon them an 
opptessive invasion of the Midianites, who tyrannized 
over them for seven years : and, when they repented, 
and cried to God for deliverance, Gideen routed the 
army of the Midianites, with 300 chosen men, B. C. 1245. 

On the death of Gideon, idolatry again began to 
appear, and on this occasion the people were chas- 
tised by internal warfare. Abimelech, a son of Gideon 
by his concubine, slew all the rest of Gideon's chil- 
dren, and was proclaimed king by the ShechemiteSi 
but his adherents afterwards quarrelling, destroyed one 
another. 

On a subsequent relapse into idolatry, the Philistines 
and Ammonites obtained power oVer the Israelites, and 
oppressed them for eighteen years. Jephtha was, on 
this occasion, raised up to deliver the people. He de- 
fieated the children of Ammon in a battle, fought on the 
east side of the river Jordan, B.C. 1 1 87. The Ephraias- 
ites quarrelled, on this occasion, with him, for not taking 
them to the war along with him ; and he interceptea 
them at the fords of the Jordan, and slew of thein 
42,000 men. 

About 30 years after this, Eli, the high priest, was 
judge ; and during hb weak govemiment the people fell 
into their faefieddng sin. The Philistines then came 
upon them, overran the country, and miserably op- 
pressed them for fort|^ years. It was during the go- 
vernment of Eli that Samson performed bv% ^i»X3^ <& 
mhraculoiif Uxengiiu At length liSiv& \st9jS^)X«^ ^«c^ 
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roused to resist the Philistines, and the sons of El 
brought the ark out of the tabernacle, for the purpose o f 
' inspiring the people with courage, and of terrifying the 
enemy ; doubtless, also, with some expectation that 
God would not permit that sacred symbol of the cove- 
nant to be taken by the Philistines. But they were 
totally defeated, and the ark taken, B.C. 11 16. £11 re- 
ceived so great a shock by this event, that he fell back- 
wards and died. 

Samuel, who had been brought up in the temple with 
Eli, then became judge of Israel. He was the last of 
the judges. His sons, being entrusted by him with the 
government of the kingdom, conducted themselves in 
the most profligate manner, so that the people demanded 
a king, that they might be like the nations around them. 
Samuel was directed by God to comply with this de- 
mand, and Saul was chosen the first king of Israel. He, 
however, proving unfaithful, the Lord rejected him, and 
chose David to be king. This choice came to the ears 
of Saul, who from that time pursued David with the 
most deadly malignity At length, Saul and his son 
Jonathan, a young man of the noblest and most amiable 
character, were slain in battle by the Philistines, and 
David ascended the throne of Judah, B.C. 1055, and 
became king of all Israel, B.C. 1048. 

David was a warlike prince, and subdued the Syrians, 
the Philistines, the Moabites, and Edomites, and brought 
that whole district of country that lies between the 
river Euphrates and the Mediterranean setf under tribute. 
Afler an eventful life, David died, leaving his dominions 
to the undisturbed possession of his son Solomon, wfio 
succeeded him, B.C. 1015. 

Palestine. — This country had in the days of Moses 

become more densely peopled than it was in the days of 

Abraham. It was occupied by several tribes, descended 

At>m the same stock, namely, the family of Canaan, as the 

HittJtes, Hivites, Amorites, and i ^ma\\xa. TVe»b\!i^%K& 

^d built many strongly fortifted cAt\e«, «ivd.\i«A.\waoj^gDX 

^^ ^roundinto generai cuUivation. TYie cw>2ie» oti VJRfc 
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Mi-coast had commenced that .commercial career which, 
for many ages, gave them much influence in the poli- 
tical revolutions, which mark the general history of the 
world. 

But, in their prosperity, they had cast off all fear of 
the God of heaven, and had rushed, with one consent, 
into the most debasing idolatry. They occupied that 
bmd which God had destined for the seat ot his own 
people ; and, by the time that the Israelites had become 
sufficiently numerous to occupy the country, they were, 
by their wickedness, ripe for the fate that awaited them. 
They had abundant warning given to them of the 
purpose of God to expel them. After the Israelites had 
been separated from the Egyptians by their passage 
through the Red Sea, they hung on the borders of 
Canaan for about forty years, wandering in a desert, in 
frhich no such body of people could have existed with* 
out a miracle. But the Canaanites, so far from taking 
warning and retiring from the country, seem to have 
been at the more pains to fortify themselves in it ; so 
, that when they were attacked by Joshua, they seem to 
iiave regarded themselves quite prepared by their for- 
tresses, their armaments, and their leagues for mutual 
-defence, to repel him. 

They were, however, subdued, with amazing rapidity, 
but not wholly expelled nor extirpated. Considerable 
numbers of them remained in the land, and for many 
ages greatly harassed the Israelites. 

In the time of David these original inhabitants of 
-^e holy land were either extirpated, or thoroughly 
subdued. The empire of Jabin, king of Canaan, the 
capital of which was Hazor, towards the north of 
Palestine, and which rose to its height about 300 
years before the time of Solomon, seems never to have 
recovered the blow that it received from Deborah and 
Barak. The Philistines also were thoroughly and per- 
•manently subdued by David. Of the states o\v tV^ft. 
'Ctmst, Tyre rose to great emmeiiice\ «xi'^ ^^c\fc Ss^Midv- 
-Unts of Tyre became celebrated tot xScievt ^^kKs.\tw x^»:^'■ 
Ration and commerce* Hiram vraE Vasv^ o^ '^^^^ " 
4he days of SoJonapn, and the two TOOW«tcV% w^^ 
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have lived on terms of undisturbed friendship. Hirtt» 
gftve Solomon much assistance in the building of tkt 
temple, and they sent out fleets together from £2sion<» 
Geber, on the Red Sea, for commercial purposes. The 

£ laces which these fleets visited, are not exactly 
nown. 

The nations immediately surrounding Palestine, as 
Stfrta, Moabj Ammon, Edonif and Midian, were, in th^ 
days of David, brought into subjection to his empircw 
Moab and Midian had, at different times, invaded and 
oppressed the Israelites ; but they as well as £dom, were 
subdued by David, and did not dare to. molest Solomon* 
Of the more distant nations, Mesopotatnia at one 
time attained to great power under Cushan-rishathaim* 
They invaded, and greatly oppressed Israel, for a time^ 
but were defeated by Othneil, the son of Calebw 
This seems to indicate, that the kings of those easleni- 
countries still continued to aim at the extensioni of 
iheir dominion towaids the westward,, as they had don*- 
so early as the days of Abraham*. 

Of those descendants of Abraham who settled in the 
n^hbourhood of Palestine, chiefly in what is now the 
peninsula of Arabia, the Lshmaelites, Midianites, and 
Edomites, had increased and become nations, governed 
by kings of their own. The Moabites and Anunonites^ 
also had become independent kingdoms. These sevond 
kingdoms formed a kind of cordon of kingdoms of the 
kindred of the Israelites, on the eastern and souther» 
boundaries of the land that was allotted to them, whose 
language was totally different from that of the Canaali*» 
ites, ai^ also from that of Egypt. 

EaTPT^-^Egypt was at this time the chief seat of aits 
and sciences. If the book of Job was written by Moaes^ 
as is generally believed, astronomy, mineralogy, and 
natural history, had been cultivated to a considerable 
extent, and the writings a£ Moses manifest the most per- 
/bet s/mplicity, puntYf and sublimitY o^ dVcXk^. liLodik 
of these beAutiesof compo^tion, dou\>t\ftia» m>a^\^^ ah^^ 
ttibuted to iiitpitatim:. Yet, obaerriBg^^ ^^ "^"^^S 
ff/iB, Mid the acquiremeum of the afo*^)^ c*a«t\Asrt 
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were wrought up with inspiration in the composition of 
their writings, there can he no doubt that, in the know- 
ledge which Moses exhibits of a vast variety of subjects, 
which were .not likely to be communicated by revela- 
tion, we have some indication of the advancement of 
the Egyptians of that age, in science and art. 

Gbeege. — The kingdom of Athens is supposed to 
have been founded about the time of the birth of Moses, 
hy Cecrops ; and Deucalion's flood, in Thessaly, is sup- • 
posed to have taken place about the time of the mission 
of Moses to Pharaoh. Others think that this flood wai 
« mere tradition of the universal deluge, and that Deu- 
calion was Noah. 

The people, who settled in Greece, appear to have 
been refugees from many nations ; and society among 
them seems at this time to have been in its elements. 
Their most ancient traditions, chiefly respect marauding 
expeditions, and the destruction of cities. About 260 
years before Solomon, when the Israelites were governed 
by Judges, an expedition was undertaken by Jason, in 
a ship called the Argus, having on board 50 followers,' 
who entered the Euxine sea, and coasted along till they 
came to Colchis. Here Jason carried away with him 
Medea, the daughter of the king of Colchis. This ex- 
pedition seems to have been very mifch like what we 
might expect to have taken place among the New 
2^ilafiders, or the inhabitants of Tahiti, previously 
lo the introduction of Christianity among them. About 
70 years aflerwards, Paris, the son of the king of Troy, 
in a similar piratical expedition, carried off Helen, tne 
wife of Menelaus, king of Sparta. Menelaus prevailed 
0a the Grecian states to espouse his cause; and this 
teve rise to the celebrated siege of Troy, which ended 
m the total destruction of that city. It is supposed to 
ikSLXe been in the time of David, that Cadmus intro- 
duced letters into Greece from Phoeniciai and Horner^ 
who celebrated the siege of Troy m \\\% ^Qcca. ^-a^^ 
€be Iliad, is supposed to have floutiaVie'ai ^Sc^onsX VJey& >5ctt» 
^ Solomon* 
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I 

SEYENtH ERA. 
Solomon. 

A.M- 3000^— B,C. 1000. 

The Kingdom of Judah. — Solomany on his coming to 
the kingdom, was in possession of every thing that could 

, contribute to the greatness and happiness of a mighty 
prince. His possession of the throne was undisputed— 
his dominions at perfect peace— his government re- 
spected by the surrounding nations, and abundance of 
wealth flowed into his kingdom through the means of 
an extensive commerce. He himself was a master of all 
the learning of the age, and possessed much knowledge* 
in which the rest of mankind did not participate. He 
wrote treatises, which are not now extant, on plants and 
on animals. He wrote many proverbs, or moral say* 
ings, and also many poems, some of which are extant, 
having been embodied in the book of inspiration. He 
lived in the utmost magnificence and was energetic and 
able as a judge and a statesman. His great work was 
the erecting of a magnificent temple at Jerusalem, 
which, for many ages, was, as the tabernacle previously 
had been, the centre of divine worship. 

Arts and sciences must have made considerable 
progress in the days of Solomon. The temple, which 
ne built at Jerusalem, seems to have furnished the 
model for the most chaste and simple of the Greek 
temples, being, like the Greek temples, an oblong 
house, divided into an outer and inner apartment, the 
inner the most sacred^ a portico also, supported by two 
pillars, with their bases, shafts, and capitals, and 
probably also, with an entablature and pediment, being 
placed in front of the principal entrance. This teniple 
was built o£ stone, hewn and polished in Moimt Le- 
banoD, the wood part of it also being of timber cut in 

ihat mountain ; and the whole inateT\a\« ^ot \)[\e «\^c\A^xi 
gf the temple were prepared tVi^re, btow^t >a^ ^%. W 
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Jeppa, and thence conducted over the mountains to 
Jerusalem ; so that, when they came to be erected, no 
sound of any tool was hea^d. This, of itself, exhibits 
high advancement in the mechanical arts. In the art of 
composition, nothing can excel, for sublimity and ten- 
derness, the Psalms of David ; for terseness and force, 
the Proverbs of Solomon ; or, for beauty and sim- 
plicity of narrative, the history of the reigns of David 
and Solomon. And this advancement of literature 
was not confined to Judea ; for, if Homer flourished at 
this time, the Greek poetry also of that age still com- 
mands the admiration of the world, for its combined 
simplicity, sublimity, and elegance. Navigation also, and 
commerce, were cultivated to a great extent. Some 
have supposed, that the combined fleets of Solomon and 
Hiram even went round the peninsula of Africa, passing 
down the Red Sea, doubling the Cape, now called the 
Cape of Good Hope, and returning by the Mediter- 
ranean. Although none of the works of Solomon, 
expressly on natural history, are extant ; yet from the 
allusions made by him, and by David his father, to 
natural objects, much accurate knowledge, it is obvious, 
must have been collected on these subjects. 

The Jewish monarchy reached its highest elevation 
in the reign of Solomon, iand it immediately began to 
decline. The promise made to Abraham, that a seed 
should be raised up to him, which should reign firom 
the river Euphrates to the shores of the Mediterranean 
sea, was literally fulfilled. But no sooner had the nation 
attained this elevation, than it began to decline. Solo- 
mon himself, enticed by idolatrous wives, the daugh- 
ters of the neighbouring princes, fell into idolatry. 
The Ephraimites, a powerful tribe, never seem to 
have been thoroughly reconciled to the reign of the 
house of David, which was of the tribe of Judah ; and 
on the succession of Rehoboam, the son of Solomon, 
a demand was made for some relaxation uv iW ^^^n^tgi- 
menL This demand was answered to^^i^"^ V^ ^^^^ 
boam, and iastantly ten of the twAve VrXi^'& x^n^Xj^ 
under the auspices of Jeroboam. T\i\3^* v\\fe \«iik^>8«« 
fr^re divided into two kingdoms ; tlie on^^ cQKi«A»x>^^^' 



ten trihes, called the kingdom of Israel ; the other, c<m-> 
aiftting of the tribes of Judah and Benjamin, with the 
Levites, called the kingdom of Judah. The conse- , 
quince of this division was an almost continual rivakhip 
and warfare between the two kingdoms. 

Rehohoam was the first monarch of the kingdom of 
Judah, as distinguished from that of Israel. He was a 
weak prince, and in his reign Shishach (supposed to be 
die same with Sesostris), king of Egypt, invaded his 
kingdom, and plundered Jerusalem and the temple.. 
He reigned 17 years. 

Ahijah succeeded him, and reigned three years. In 
his reign, a battle was fought between him and Jero- 
boam, king of Israel, in which the latter was defeated 
with the loss of 600,000 men. 

Ata succeeded Abijah, and reigned 41 years. He 
was, OQ the whole, a good prince. In his reign the 
Ethiopians, or Cushites, a people occupying the south- 
ern parts of Arabia, came up against his kingdom, 
with an immense army. Asa committed himself and 
bis people to God, and then going out against the 
Ethiopians, totally defeated them. Afler this, Baasha, 
king of Israel, came up against him, and began to build 
ji fortress at Ramah, on the borders of his kingdom. 
Asa, instead of again betaking himself to God, hired ^ 
Benhadad, king of Syria, to send an army againat 
J[srael. This expedient succeeded for the time; the 
lurmy of Israel withdrew, and the fortress was levelled 
to the ground. But God was displeased with him, and 
fient a prophet to rebuke him ; on which he was angry, 
and put the prophet in prison. Soon after he became 
diseased in his feet. In his disease, he sought not to 
Crod, but to the physicians, and died of his disease. 
To Asa succeeded-Tf 

Jehoshaphatf his son, who reigned 25 years. Je- 

teshaphat adopted vigorous measures for purging the 

JIand from idolatry, and for iB8>trucV\Ti^ lV« ^^oi^le. 

Towurds the beginning of bW TeigQ> l£.\\^«2tk V)afc ^^xoi^M^ 

9m8 raised up to contend againal tVie pto^eaa o^ \^c^ 
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Ahabi the wicked king of Israel, in an enterprito 
against Ramoth Gilead, which was in possession of the 
S3rrian8. In this enterprise, Ahab was killed, and Je- 
hoshaphat escaped to his own kingdom. Jehoshaphat 
engagied in another military expedition along with 
Jehoram, now king of Israel, against the Moabites; 
and the two kings after being in imminent danger of 
losing their armies and their lives from want of water^ 
-were, by applying to Elisha the prophet for directions, 
not only delivered, but enabled to defeat the Moabites* 
Jehoshaphat died in 889> B.C. and was succeeded by 
his son—- 

Jehoram — This prince had married Athaliah, daugh* 
ter of Ahab and Jezebel. On his accession, he mur« 
dered his brethren and introduced idolatry into his 
kingdom. Another Jehoram, son of Ahab, was, at the 
same time, king of Israel. In this reign the Edomitea 
revolted from under the dominion of Judah, and never 
were again subdued. Jehoram was warned, by a letter 
from the prophet Elijah, of the judgments of God 
about to fall upon him ; but in vain. God then brought 
the Philistines and Arabians against him, who broke 
into Judah, plundered the king's house, and took away 
his wives and his sons, so that he had no son left him 
but Jehoahaz or Ahaziah.* Still remaining incorrigible^^ 
he was smitten with violent disease, and died miserably, 
in the 8th year of his reign, B.C. 885. 

I 

Ahxziahy his younger son, succeeded him. He waH 
the son of Athaliah, the daughter of Ahab, who seems 
to have been absent when the Philistines came and 
took away the other wives and children of Jehoram* 
Under the advice of his mother, he followed the ex- 
ample of the house of Ahab, in all manner of wicked-> 
ness. Having entered into an alliance with Joram, 
king, of Israel, to make war upon Hazael, king of Syria, 
Joram was wounded, and Ahaziah went down. tA 



* Ahaziah and Jeboahaz are BubSt&Q\id\y ^<^ %vcGk.^Tac^^^*^^ 
. Btfbrew letters teing the same, Ymt trwwspcjifcdu "^ ^"^ 
maotbar name by wiiJcb he wmknom. 
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Jezrcel to visit him. There he was involved in one 
common destruction with Joram. Jehu, who had risoi 
up against hi^ master, finding the two kings together, 
.slew them both, B.C. 884. 

Athaliahy his detestably mother, then murdered all 
his children, with the exception of Joash, who was 
saved by Jehoshabeah, a daughter of king Jehoram, 
the &ther of Ahaziah and husband of Athaliah. Je- 
hoshabeah, who had been married to Jehoiada^ the 
.priest, concealed Joash in the temple till he was sev^i 
years old, during which time Athaliah, the queen 
mother, reigned over Judah. But, in the seventh year, 
Jelioiada brought forward Joash to the people, who 
received him with joy, and Athaliah was put to death* 

Joash thus began his reign, in the 7th year of his age, 
And reigned 40 years. He acted well during the life of 
Jehoiada the priest. He repaired the temple, and 
renewed the worship of God, which had been sus- 
.pended under the influence of Athaliah and her sons. 
On the death of Jehoiada the priest, Joash, listening 
to the suggestions of the princes of Judah, left the 
house of God and worshipped idols. Prophets werfe 
sent to remonstrate with him; but in vain. Among 
these prophets was Zacharias, the son of the venerable 
Jehoiada, to whom he owed his life and his kingdom. 
He stood forward, and declared to the people, that, as 
they had forsaken the Lord, so he had forsaken them ; 
on which Joash was so incensed, that he commanded 
him to be stoned to death, which barbarous command 
was executed in the court of the temple. Zacharias, 
when he was dying, said, '< the Lord will look on it and 
require it;" and, accordingly, before the end of the 
year, the Syrians came up, destroyed all the princes, 
and left Joash himself dangerously ill, probably from 
wounds which he had received. When he was in 
this helpless condition, two of his own servants, an 
Ammonite and a Moabite, conspired against him, and 
,jourdered him on the bed on wVucVvYieXa^. 

-^nuufiah succeeded Joash, axid Te\^^d *2.^ -^oigc^. 
AjnAziah raised a great ann^ to maVLe "wwt wv ^^ 
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Edomites, and recover them to his kingdom. In this 
army he had embodied 100,000 men of the king* 
dom of Israel, whom he had hired for 100 talents of 
silver. But a prophet remonstrating with him on the 
sin and danger of accepting the assistance of a people 
whom God had forsaken, he sent back the Israelites to 
their own country. Amaziah then went on his expe- 
dition against the Edomites, defeated them, and treated 
them with great cruelty, as rebels. On his return, 
however, he brought their idols with him, and set them 
up and worshipped them. In the meanwhile, the 
troops that he had hired from Israel, enraged at being 
dismissed, came up when he was absent in £dom, and 
committed great ravages in Judah. This induced 
Amaziah to challenge the king of Israel to meet him 
in battle, and the challenge being accepted, a battle 
was fought, in which Amaziah was defeated, and taken 
prisoner. The king of Israel then brought him back 
10 Jerusalem, broke down 400 cubits of the wall of the 
city, seized all the gold and silver that he found, and 
taking hostages with him, returned to Samaria. Af^er 
this a conspiracy was formed against Amaziah, on which 
he fled to Lachish ; but was overtaken and slain there, 
B.C. 810. To Amaziah succeeded his son — 

Uzziah^ in the 16th year of his age, who reigned 52 
years. He was a warlike prince, and seems to have 
reduced war more to system than it ever had been 
before. He had a standing army of 307,500 men, 
welt ^rmed by himself, that went out to war by bands, 
according to an enrolment made of them. He fortified 
the city, and placed engines upon the walls to hurl 
-darts and great stones upon any assailants. He at- 
tacked the Philistines and dismantled their principal 
fortified cities. He also succeeded in an expedition 
against the Arabians, and brought the Ammonites 
under tribute, and became celebrated for his military 
talents and success. 

But Uzzifth's prosperity proved Y\\a &e«XTvxcX\^xi. ^^ 
became proud and self-willed, and mmle^ oxv «Ck\A\vci5f 
iato the temple to bum incense accotdvn^Xo ^Vv^ cxwxnw 
of the monarchs of other countr'iea, b>iX. Vn ^Te«x ©W^ 
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Uon to the law of God. He was reaohitelf withstood by 
a body of priests ; and, becoming angry» he was struck 
with leprosy, and instantly hurried out of the tem];^eto 
retire to a separate house, in which he lived till his 
death, B.C. 76a 

Jotham^ his son, succeeded him, and reigned weD 
for 16 years. He followed up the defensive prepara- 
tions begun by his father, by erecting forts and fortified 
cities in the mountains of Judah. He defeated the 
Ammonites, and brought them under tribute. On hi^ 
death, B.C. 742— 



Ahazy one of the most profligate princes that 
reigned in Judah, succeeded, and reigned 16 years. 
He ran headlong into idolatry, with all its accompa- 
nying abominations. His dominions were invaded by 
the king of Syria, who took away a multitude of cap- 
tives to Damascus. Aflerwards Pekah, who had 
•usurped the throne of Israel^ defeated him with ii»- 
mense loss; 120,000 men being killed aiid 200,000 
taken prisoners. The prisoners were conducted to 
Samaria, where it was proposed to make them slaves ; 
but on the remonstrance of the prophet Oded, they 
were not only set at liberty, but clothed, treated kindljy 
and sent back to Judah. 

Af^er this, Ahaz being distressed by incursions of 

the Edomites on one side, and Philistines on the other, 

and also threatened by the king of Syria, applied fior 

help to Tiglathpileser, king of Assyria. This was 

readily given, as Tiglathpileser was now meditating 

conquest, and he grasped at the opportunity of inter* 

meddling with the western kingdoms of Asia. He 

invaded Syria, took Damascus, and killied Rezin the - 

king. But he only harassed Ahaz by exacting gold 

and silver for his army. Ahaz stripped the temple and 

the palace of their gold and silver to pay the demand 

isade on him. He even took the vessels out of the 

ttemple, hhnt it tip, suspended the wot%\vv^ o^ ^od^ vrvd 

nUsed idohinniB altars in every coT&iec o^ 3^T>aai2uesA. 

^t length', miier a miachievous- mad A-asaXxwa xcw^vA 

ifi yeura, be xfied, B.C. 726. 
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• Hexdeiahy his son, succeeded him, and reigned 29 
years. He was an exemplary prince. He restored the 
worship of God, and made strenuous efforts to reform 
his kin^om. In his reign Samaria was^ taken by Sbal- 
maneser, king of Assyria, and Hezekiah endeavoured 
tti collect the remnant of the people, and bring them 
up to Jerusalem, there to worship God in his appointed 
way. Afterwards Sennacherib, who had succeeded to 
the throne of Assyria, came up against him with an 
overpowering army, demanding unconditional submis- 
Bion. Hezekiah haying laid the matter before the 
LcNrd) the whole army of Sennacherib died in one night* 
Sennacherib fled, and was afterwards murdered by his 
own sons. 



We shall here pause in the history of the kingdom of 
Judah, and look back to the history of other countries 
during the same period. One reason for this pause ist 
that several of the great eras in the history of the most 
£euiious nations of antiquity, belong to this century, 
and several of the most Important, to the time of 
Hezekiah. Thus, the era of the building of the city 
of. Home^ A.U.C. was the year B.C. 753. The era of 
Nabonassar, or rise of the Babylonian empire, was B.C« 
747. The dissolution of the kingdom of Israel was 
B.C. 721. The first Olympiad, from which the Greeks 
were accustomed to compute their history, was a little 
earlier in this century, namely, 776 B.C. and the found- 
ing of the kingdom of Lydia still earlier, namely, B.C. 
797. Besides these more remarkable eras, it may be 
lioticed, that the first Messenian war was begun by 
Sparta, when Hezekiah was about seven years old, B.C. 
743. To all this, it may be added, that about the 
dose of the preceding century, the kingdom of Media, 
and also that of Macedonia, were founded ; the former, 
B.C. 820, the latter, B.C. 814. The^o>Kv^%V\A'ej>X^\ 
history, therefore, should fix in Vua laemot^ \3cv^ €v^^ 
century B.C. aa that in which tVie gceaX. V:\x\%^w»& ^'^ 

aatiquity began to be organized, and to\«^ VJcie^wtfiAa- 

mn of their tiitwe eminenee. 
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IsBAELv— -We have already observed, that ten of the 
twelve tribes of which the whole nation of the Hebrews 
consisted, revolted at the commencement of the reign of 
Rehoboam, son of Solomon, from the family of David^ 
and elected Jerbboam their king. 

Jerohoamy finding himself elevated to the sover^gn 
power over the larger proportion of the nation, began 
to fear that his newly acquired subjects might, if tnej^ 
went up to Jerusalem to worship at the temple, be 
induced to return to their allegiance to the family of 
David, and therefore erected two idols, one in BetheK* 
and the other in Dan. Before these idols he com- 
manded the people to assemble, instead of going up to 
Jerusalenv This was the introduction ' of a corruption 
into that kingdom, from which it never recovered. He 
was in continual warfare with the kingdom of Judah> 
and suffered that defeat from Abijah, which has already 
been mentioned. He reigned 22 years, and - died 
towards the beginning of the reign of Asa, king of 
Judah. He was succeeded by his son — 

Nadab. Baasha conspired against Nadab, and mur- 
dered him. 

Baasha then usurped the kingdom, destroyed the 
whole family of Jeroboam, and reigned 24 years. 
There was a war between him and Asa all his life, and 
his kingdom WS» invaded at the instigation of Asa, by 
Benhadad, king of Syria. Baasha dying, was suc- 
ceeded by — 

Slahj who reigned two years, when his servant^ 
Zimri, conspired against him, and killed him. 

Zimri succeeded him, but reigned only seven days ; 
for the people did not approve of him, and called Omri, 
commander of the army, to the kingdom. : Ziinri, 
however, in his short reign, destroyed the whole family 
of Baasha. Then, Omri came against him to Tirzahs 
and he, seeing no hope of success or of escape, retired- 
to the palace^ set it on fire, and perished in it. 

C^ri succeeded; but he haAaT\N«\, c^We^T^xvv 
nVio was followed by half of the peo^V^. OmVx^v^Vj^ 
however, prevailed ; so Tibm dVed, axid Omx\ xe^gww 
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alone. Little is recorded of Omri, but his* wickedness. 
In his reign, Samaria was built, which afterwards be- 
came the capital of the kingdom. He reigned 12 
years, and died towards the latter end of the reign of 
Asa, king of Judah, leaving his crown to his son, 

Ahab. — This prince is stUl more distinguished than 
his father, for his audacious wickedness. He married a * 
heathen woman, Jezebel, daughter of the king of 
Zidon. He then set up the worship of Baal openly, 
m Samaria. It was to stem the flood of iniquity let in 
upon the nation by this wicked prince and his queen, 
that the prophet Elijah was raised up ; — but nothing 
could arrest them in their career of wickedness. His 
kingdom was invaded by Benhadad, who still reigned, 
at Damascus, over Syria, and who seems to have sub- 
dued the neighbouring tribes, for he had thirty-two 
kings with him in his army. Ahab, under the direction 
of a prophet, was enabled to defeat this host. Next 
year the Syrians returned, and were again totally 
routed, and Benhadad forced to sue for mercy. 

Ahab and his wife Jezebel, in their career of wicked- 
ness, persecuted the prophets of God, and established 
prophets of Baal in tlieir stead. Ahab wished to pur* 
chase the vineyard of Naboth, one of his subjects. 
Naboth refused to sell it, because it was the inheritance 
of his father. Jezebel then contrived the murder of 
Naboth, which was executed, and Ahab took possession 
of his vineyard. For this Elijah denounced on him, 
his wife, and his kingdom, the terrible judgments of 
God.' Ahab, after this, persuaded Jehoshaphat, king 
of Judah, to join him in a war against the Syrians, and 
was slain in battle, B.C. 897, having reigned 22 years. 

Ahaziah, who had been associated with his father 
in the throne for some time before his death, now 
succeeded to the entire government of Israel, and 
reigned two years. His death was occasioned by a fall 
from a lattice in the upper part of his hou&e. H.^ H««sk 
succeeded bv — 
Jifhpram. He came to the throne, dxmti^ XN^^ x«v5gck 
of Jehoshaphat, king of Judah, who VisA a %oxi \i«a«^ 
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Jehoram associated with him in the kii^okn. Tke 
king of Moah having, on the death of Abab, witfabirid - 
a certain tribute which he was accustomed to pay t# 
the kings of Israel, Jehoram invited Jehoshaphat, ]d9f 
of Judah, to assist him in subduing the king of Moah* 
Jehoshaphat consented ; and the two kings had well 
nigh perished with their armies ]by want of water, bul 
were delivered, as has been noticed under the reign <^ 
Jehoshaphat. The king of Moab, in his extremity, offered 
up his eldest son as a sacrifice, to obtain deliveranoe 
from his God. It was to Jehoram that the king, of 
Syria sent Naaman, the commander of his army, wlA 
an insolent letter to be cured of his leprosy. A&er 
&is, he went to war with Hazael, king of Syria, and 
was wounded. He retired to Jezreel to be cured of 
his wounds ; and while he lay there, Jehu, one of tbs 
commanders of his army, formed a conspiracy agaiwl 
him, and put him to death. Ahaziah, king of Judah^ 
was slain at the same time. 

Jehu succeeded, and reigned 28 years. He put to 
death Jezebel, and the whole family of Ahab, -and 
massacred all the priests of Baal ; but he himself con« 
tinned to worship the idols which Jeroboam had set up. 
In his reign, Hazael, king of Syria, encroached upon 
the territory of Israel, taking possession of that part of 
it which lay to the east of the river Jordan* On the 
death of Jehu, 

JehoahoMy his son, succeeded him, and reigned 17 
years. The Israelites persisting in their idolatry, 
Hazael, king of Syria, was permitted to invade the 
land, and to succeed in oppressing it during the wfa(^ 
reign of Jehoahaz. This prince dying, he was succeeded 
by 

Joashy or Jehoashy his son, while Joash, the son of 

Ahaziah, reigned in Judali. He reigned 16 years; 

and, though he persevered in the here^tary idolatry of 

the kingdom, yet manifesting respect and attachment to 

Elijah the prophet, God gave Viim iVvtee victories over 

ire Syrians, and enabled hun to lecoN^t iCcv^ <5iC\» 

^bJcli bad fallen' into their hands, ioa^ «^ao^«S«»xA 
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Amssiah, l&ig of Judali, aiid broke down part of the* 
waU of Jenualem, as has already been noticed under 
the reign of that prince; Joash died, and was sue* 
oeededby 

J^rchoamy the second of that name. He -reigned 41 
years in Samaria. In this reign, the Israelites were 
still further secured from the oppression of the Syrians, 
and even obtained possession of Damascus and Hamath, 
which David had subdued. He died 784 B.C. upon 
which followed an interregnum of eleven years. 

Jonah the prophet lived during his reign. Jeroboam 
was succeeded by 

2tachariahy his son, who reigned wickedly six months. 

SkaUum conspired against him, and slew him, and 
usurped the throne, but reigned only one month, for 

menahem attacked him and slew him, and reigned 
ten years over Israel. His reign was, like those of the 
other kings of Israel, idolatrous, and wicked. The 
Assyrian kings, whp had hitherto been restrained from 
intermeddling with Israel and Judah, now began to 
harass Menahem ; and he, to purchase peace, gave to 
Pul, king of Assyria, 1000 talents of silver, equal to 
dl>out £340,000. Menahem having died, 

Pekahiah succeeded, and reigned ill two years. 

Pekahy the son of Remaliah, an officer in his army, 
conspired against him, put him to death, usurped his- 
throne B.C. 759, and reigned twenty years. Pekah 
made a league with Rezin, king of Assyria, against 
Jndah ; but it did not succeed. He invaded Judah in 
the reign of Ahaz, find gained that great victory which 
has already been noticed. In his reign, Tiglathpileser 
. invaded Israel, and took possession of the country east* 
ward of Jordui. 

Hoshea formed a conspiracy against Pekah, put him 
Co death^ and usurped the throne B.C. 730, in the 
reign of Ahaz^ king of Judah. Hoshea reigned 
wickedly, like the other kings of Israel. His domvwv(y^% 
were invaded by Shaimaneser, king of A««^Tm. ^o^cs^ 
Babmitted to him, and paid hhn tr\b\ile\ \i>3X *Sv«t* 
wards, ShtdmAtitser diacovermg iiiat llo%>aeaN<r«A %vV\sm|, 
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himself into the hands of So, king of Egypt, and wit)i^ 
holding tribute from him, went up and besieged 
Samaria, took it, and carried the people captive to hit 
own land, and thus put an end to the monarchy of 
Israel, m the year 721, B.C. after it had continued 
from the reign of Jeroboam L 254 years. 

We now bring down the accounts of the heathen 
nations to the time of Hezekiah. 

Of the original inhabitants of Palestine, the 
inhabitants of Tire, whom we found advanced in 
civilization, skilful in maritime affairs and commerce, 
still continued to rise in riches and power. The 
Philistines also continued to be an independent 
people. In the reign of Joram, king of Judah, B.C. 
888, they made an inroad into Judah, and carried 
away the wives and sons of Joram. They were, how*> 
ever, rapidly falling under permanent subjection to the 
great monarchies, that were rising up around them, n 

Similar observations are equally applicable to the 
other small states round Judah. The Moabites and 
EdomiteS; at an early period of the ninth century^ 
B.C. threw off the yoke of the Jews, by whom they 
were never again subdued. The Edomites, or Ida* 
means, elected a king, and were afterwards governed by 
their own kings. 

Of Egypt, little is known, from the time that eli^psed 

between the departure of the Israelites out of k tiU 

Solomon. In the days-of Solomon #t was still a great 

kingdom and seems to have carried on a considerable 

trade ; for it is recorded, that Solomon imported, from 

Egypt, horses and chariots, and linen yarn, not only 

for himself, but for the kings of the Hittites, and for 

the kings of Syria. And soon after the days of 

Solomon, we find Egypt performing a distinguished 

part in the history of the world. In the reign o£ 

Rehoboam, the son of Solomon, Sbishach, supposed 

by some to be Sesostris, 'mvsAed ^>3A^^ \sAii M 

uader tribute, and carried awa^ tVi^ i^v\«\^ ^"^ %^ 
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which Solomon had made, and also much Ireasurcy 
B.C. 971. At a latter period, during the reign of 
Heasekiah, Sabacus, or So, an Ethiopian, was king of 
Egypt, B.C. 725. He endeavoured to persuade 
Hoehea, k)ng of Israel, to forsake his alliance with the 
king of Assyria, and enter into an alliance with himself. 
This indicates that Egypt, in the days of Hezekiah, 
was attempting to rival the power and influence of the 
Assyrian king. 

^TBiA, towards the middle and end of the first 
century after the age of Solomon, was making con- 
quests* Benhaded, king of Syria, or Damascus, re- 
peatedly invaded Israel, but was ultimately defeated by 
Ahab. Afterwards, recovering himself, Benhadad in- 
vaded Israel and besieged Samaria ; but his army fled 
in a panic, Which God sent upon them. In a subse- ' 
quent war, Ahab was slain by him in battle. In the 
same year, 885 B.C. Hazael, a servant of Benhadad, 
murdered him, usurped the throne, and raised Syria to 
the greatest height of power which it ever reached. 
He invaded Israel in the reign of Jehu, defeated him, 
and Ravaged the kingdom. He afterwards invaded 
^^ Judah, but was induced by presents, to withdraw his 
army. He, however, returned, and in the reign of 
Jehoash, sacked Jerusalem, putting to death the 
princes, and carrying off* much plunder. Hazael died 
m 839 B.C. leaving the kingdom to his son Benhadad, 
who was the third king of that name. He was de- 
feated by Jehoash, king of Israel, and his kingdom 
again brought under tribute. At a latter period, in 
foe reign of Uzziah, king of Judah, of Pekah, the son 
of Remaliah, king of Israel, and of Rezin, its own king, 
Syria was attacked by Tiglathpileser, king of Assyria, 
and brought into a bondage from which it has never 
recovered till the present day. 

AssTAiA was BOW indulging aTn!b\\.\OM% ^to^'^^X** 
PuJ, apparently the first who rendeTed K\tveN^ \5sv^ 
muireas of an extensive empire, brougYkt V««^\ >ajEA« 



tribute in the reign of Menahem, B.C. 771. Tig^ 
lathpileser, who succeeded Pul, xeigned 19 years at 
Nineveh, invaded and conquered Syria, and, exacted 
tribute from Judah. After him Shalmanaser, in tfatf 
reign of Hofthea, invaded Israel, took Samaria, and fMit 
an end to that monarchy, B.C. 721. He aJso made 
war upon Tyre, and besieged it five years, withont 
i^uccess. Sennacherib succeeded Shalmaneser, and In- 
vaded Judah in the reign of Hezekiah, and took several 
towns. He was pacified for a time by the payment of 
a tribute, and went against Egypt. He, however, re- 
turned to besiege Jerusalem; but Hezekiah, having 
laid his letter and his blasphemy before the Lord, in 
prayer, the whole of his army were destroyed in ooe 
night. He himself fied to Nineveh, and was there 
wurdered by two of his sons. 

Babylon, having hitherto been dependent 'on 
Nineveh or Assyria, became an independent state, a 
«hort time before the reign of Hezekiah. Nabonassar, 
from whom the rise of the Babylonian or Chaldean 
monarchy is dated, came to the throne, B.C. 747, 
which year is called the era of Nabonassar. Merodadh 
Baladan, one of his successors, was he who sent the 
insidious message to Hezekiah, for the purpose of ascer- 
taining the state of his kingdom. 

Media, also, had sometime before this, thrown off 
the yoke of Assyria, and become an independent king^ 
dom under Arbaces, who reigned over it 28 yeovs* 
The reigns of this prince and his successors, howeveiv 
for upwards of a century, are by many considered as 
little better than fabulous ; and the rise of the Media» 
inonarchy is dated from B.C. 7CM), during the life ai' 
Hezekiah, when Dejoces was elected king. 

% i 

In Greece, Lycurgus, while Athaliah was in pos- 
Besaion of the throne at JerusaWm, ^-C. ^^, HiAawr 
dttced hia system of laws into lAcedascaoiu ^"^^J^ 
tie reign of Hezekiaht the Spaactwia ^«^ ea^^^BpAcv* 



AHCIENT HISTOBY« — SEVENTH SUA. tll9 

their first ferocious and deadly struggle ta enslave the 
Messenians, having hegun it B.C. 743* 

During the reign of Joasli, king of Judah, and 
while Jehoiada the priest was yet living, B.C. 869^ 
Cabthage is said to have heen founded by Elise 
or Dido, sister of the king of Tyre ; she having, in 
'consequence of the murder of her husband, fled to 
Africa. 

In Italy, Rome was built by Romulus, B.C. 753^ 
which year is the era of the building of that city, 
inarked by the initials, A.U.C. Armo Drhis CondittB. 
This was in the reign of Uzziah, king of Judah. In 
Hezekiah's reign, the infant city was yet engaged in 
its contests with the neighbouring states. The rape of 
the Sabine virgins was in 750 B.C. 



FROM dlBZEKIAH TO EZRA. 

The Kingdom of Judah* — On the death of 
Hezekiah, he was succeeded by his son, 

Manasaeh. — The beginning of the reign of Manasseh 
was marked by extraordinary wickedness. He entered, 
with his whole heart, into the practices of the heathen; 
built idolatrous altars in the courts of the temple; 
made his children pass through the fire in honour of 
Moloch; used enchantments; dealt with a familiar 
spirit, and made the streets of Jerusalem flow with 
innocent blood. His subjects seem to have entered 
with him heartily into all the wickedness; ^so that 
the Lord finally denounced upon his kingdom that 
doom, which about half a century afterwards was 
executed. 

Manasseh was visited with severe ^s&>A%e\£i^eQX% 
The long of Assyria sent an aim-j, v?\i\da V.o^\sbd^ 

msoner, smd brought him to Ba\>N\otv \^ i<53«»VB«*. 

There, in his affliction he remembexed \X\e\J3t^^^ 
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of his fftthers, repented of his sin, and besought the 
Lord to pardon him ; and the Lord heard him, and 
restored him to his kingdom. He then set himself to 
undo, as far as possible, the mischief that he had done 
in the former part of his reign ; but the people do not 
leem to have entered so heartily with him into his 
measures of reformation, as they did into his apostacy. 
Although he himself was pardoned, the sentence 
against the nation still remained unrepealed. He died, 
after a reign of 66 years, B.C. 643. He was succeeded > 
by his Qon, 

Amon, — He followed the wicked example of the 
early part of his father's reign; but did not follow ^ 
him in his repentance* After a reign of two years, 
his servants conspired against him, and murdered him. 
The people resented this conspiracy, put to death the 
conspirators, and raised to the throne his son, 

Josiah^ in the eighth year of his age. His character 
is one of the most beautiful in the whole sacred 
volume, and his efforts to reform the nation were the 
Ust that were made to retrieve the downward course 
of the kingdom. It was in the eighth year of his reign, ' 
or the 1 6th of his age, that he began seriously to ' 
seek the Lord God of his fathers ; and in the 20th ■; 
year of his age, he had begun his measures for purging . 
his kingdom from the gross and open wickedness that ■ 
had overrun it. Having banished idolatry from the ' 
land, he revived the worship of the God of Heaven in ^^ 
the temple at Jerusalem. In the course of purifying > 
the temple, the book of the law was found, whic£ ' 
seems to have been concealed from him by a sycophant v 

{>riesthood ; and, when he read the commands of the ; 
aw, and the denunciations annexed to them, he was in j 
deep distress, and sent immediately to inquire of the ? 
Lord respecting the book. The reply justified his ■ 
i^prehensions, that destruction was hanging over his '*[ 
kingdom ; which, however, he was informed, should not • 
vome upon it in his day. TV\e ^eo\Ae> sitVvoueh to a ^7 
certain extentj externally reformed, xeXaAxv^d S\ ^€\!t ' 
predilection for idolatry, wY\\cVi accox^m^^ >atoVfc w*. 
Maew on the removal of Jo&Vah 
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^ The occasion of his death was this. Pharaoh Necho, 
-; who reigned in Eeypt, was a powerful monarch ; and 
, ' Babylonia, having fallen under Uie goyemment of a bold 
: ambitious prince, these two monarchs were soon in- 
;- voiced in war with one another. Pharaoh seems to 
have been the assailant, for he led his army as far as 
* the Euphrates, to besiege Carchemish. Having in his 
march to pass near to Judah, Josiah went out to inter- 
' o^ him, and would not be dissuaded from thus em- 
broiling himself in the quarrel. The result was, that 
in a battle between the army of Egypt and that 
of Judah, Josiah was killed, after having reigned 31 
years. 

Immediately on his death, the people raised his 

3FOunger son ShaUumj or Jehoahazy to the throne ; but 

the king of Egypt, having, by his victory, acquired an 

ascendancy over the kingdom of Judah, set aside this 

election, carried Jehoahaz to Egypt, and placed his 

i/. elder brother Eliakim, whose name he changed to 

'.^ Jehoiakim, on the throne. He then proceeded on his 

; expedition i^ainst Nebuchadnezzar, king of Babylon, 

■ ! but was dereated. Nebuchadnezzar, thus obtaining 

'j " the ascendancy in Judah, deposed Jehoiakim, and put 

him in fetters, for the purpose of carrying him to 

'. Babylon ; but on his promising to hold the kingdom 

\^ under him, he restored him to it. It was at this time 

" ' that Daniel and his three friends, Shadrach, Meshach, 

<,. and Abednego, were carried captives to Babylon ; and 

;; it is from this first incursion of Nebuchadnezzar into 

ji? Judah, that the 70 years' captivity of the Jews, to the 

■I first decree for their restoration, are computed. 

;^ Jehoiakim, having maintained his allegiance to 

h Nebuchadnezzar for three years, at the end of that 

' i time revolted. The consequence was, that Nebuchad- 

J nezzar sent an army against him, which laid waste 

'.' the country, took Jehoiakim prisoner, and put him 

I to death in the year B.C. 599. On the death of 

'" Jehoiakim — 

k:' Jehoiachin 6iamed also Coniah aivA. 3ecotv\a^rv^,'N»& 
^ son, ascended the throne ; but not hav\n^ o>aVavcvs^ ^^ 
consent of ^febuchadnezzar, he, atlcY ycv^vw^ \iKt^« 
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motithfi, was 86t aside, and carried to Babylon. Along 
with him, there were taken all the gold and 8ih«r 
vessels, and treasures of the temple, also all the able 
men, and men of influence in Jerusalem, to the nnm* 
ber of 10,000, and 8,000 artificers from the country; 
the poorest of the people only being left. It was in 
this captivity, that Mordecai and Ezekiel were taken ; 
and Ezekiel reckons the time, in his prophecy, from 
this captivity, which took place in the reign of 
Jehoiachin. 

Zedekiahj brother of the former king, Jehoiakim, 
was then placed on the throne by Nebuchadnezzar. 
Meanwhile, the king of Egypt bore, with impatience^ 
the increasing power of Babylon, and watched for an 
opportunity of curtailing it. In the 8th year of the 
reign of Zedekiah, he made a feeble effort to revive the 
power and influence of his kingdom, and persuaded 
Zedekiah to break faith with Nebuchadnezzar, and join 
in an alliance with Egypt to resist him. On the revolt 
of Zedekiah, Nebuchadnezzar came against him ; and^ 
having laid waste the country, besieged Jerusalem. The 
king of Egypt came up for the purpose of relieving 
the city. Nebuchadnezzar raised the siege, and 
marched against him; but he retreated within his 
own territory, leaving Jerusalem to its fate. Nebuchad- 
nezzar then returned to the siege. The city was 
exceedingly strong, and well calculated, from its position 
and fortifications, to resist the implements of warfare 
then in use, so that Nebuchadnezzar had no resource 
but to reduce it by famine. He surrounded the ciqr 
with his army, to prevent all ingress or egress, and, 
after holding this position for about two years and a 
half, the distress within the city was so great, that the 
people were devouring one another, and women wetie 
discovered cooking and eating their own infiints. At 
length Zedekiah made an attempt to pass through the 
Chaldean army, but was discovered, overtaken, and 
brought to Nebuchadnezzar, who treated him as a 
r^bel, made his children, be pwt lo ^eaxJa. >q^^ot^ \»& 
oyes^ ffnd then caused his eyes to )oe "^xvx. o\sX» \Ei Vkti 
otema while the Chaldean arm^ bvMraX VnU> ^^ cte^ 
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m^d/e a dreadful carnage among the people, burned the 
temple and all the principal edifices, and made slaves 
of all whom they did not put to the svrord. Zedekioji 
w:as carried to Babylon, where he died. Thus was dl^* 
sdved the kingdom of Judah, in the year B.C. 688; 
IMOid it is from this captivity that the 70 years are to be 
reckoned to the decree of Darius Hystaspes, kiqg of 
Persia, to restore the city and temple. 

Babylon. — The era of Nabonassar, who may be 
considered the first king of Babylon, has been de- 
Uarmined to correspond to the year B.C. 747, or three 
y^ars afler the birth of Hezekiah. For some time^ 
the history is obscure, the kings of Assyria and 
Babylon sometimes seeming to be the same, and some- 
times different. The general current of the histocy 
seems to have been, that the kings of Babylon were 
at first governors for the kings of Assyria; but that, 
nHer various struggles, they rendered themselves inde- 
pendent. To Nabonassar succeeded several kings, 
little or nothing of whom is known, and whose names 
' it is not necessary here to record. Afler the death of 
Sennacherib, king of Assyria, who invaded Judah in 
the reign of Hezekiah, Assarharddon succeeded him ; 
IHmU during the latter part of his reign, liad Babylon, 
%» well as Nineveh, under his dominion. He came to 
the throne during the reign of Hezekiah, and died in 
.tbftt of Manasseh. He was succeeded by 

Sao^duchiims of whom nothing is known. It was 
DjipbabJy in his reign that Manasseh was restored to h^ 
IkU^gdpni. To him succeeded 

Chyniladany who is supposed, on good grounds, to 
have been the Nabuchadonosor of the book of Judith. 
If SQ> he occupied Palestine with his army, probably 
during the reign of Josiah, when that prince was yet 
t.QP young to resist him. To Chyniladan succeeded 

SivaCf or Sardanapalus. — He committed his forces 

ia.Chaldeii to Nabopolassar, who rebe\\e^ a:^"aKsv%\.\v\scL\ 

Aad, fy? strengthen his rebellion, invited x)ckfc "^^^^ 

i^rAp hj»d always borne the sway of tYve AA^^^*\axL ^wi^^^ 

with ixapAtienc^, to unite wltVi bixa. '^Vvses ^^^ 
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and the two armies besieged Nineveh. Sardanapalus> 
dreading the calamities that seemed to be comins upon 
him, retired to his palace with his wives, and, having 
set it on fire, was there destroyed, with his whole 
family and property. The allied army of Medes and 
Babylonians, some time afterwards, took Nineveh, 
and destroyed it. Nabopolassar associated his son, 
Nebuchadnezzar, with him on the throne, two years 
before he died ; and, on his death, was succeeded by 

Nebuchadnezzar^ when Jehoiakim was on the throne 
of Judah. His treatment of the Jews has already been 
noticed. Under him the Babylonian empire, or the 
first of the four great monarchies, described in the pro- 
phecies of Daniel, reached its greatest height. Having 
established his government in the east, he attacked 
Pharaoh Necho, and drove him within the boundaries 
of his own kingdom. He then set himself to strengthen 
and ornament the city of Babylon. He enclosed an 
immense space of ground within an enormous wall, / 
and erected hanging gardens, or gardens on elevated 
terraces, which have been the wonder of the world. 
He seems to have repaired the tower of Babel, and 
fitted it to be a temple for his god ; and there probably 
he set up that golden image which the three Hebrew 
captives refused to worship. While these events were 
passing in Babylon, the nations to the west of the 
Euphrates were seeking an opportunity to revolt 
against him. The leading powers in this confederacy 
seem to have been Tyre and Egypt. Tyre had then 
become the greatest commercial city in the world, and 
possessed the greatest maritime power then known. 
Nebuchadnezzar laid siege to Tyre, but met with a 
most resolute and formidable -enemy. For 13 years he 
carried on his operations against it, till the Tyrians, 
seeing that they were not likely to be able to hold out 
much longer, built a city on an island, a Httle way from 
the shore. Thither they removed all their wealUi, and 
Jelt to iVebuchadnezzar mereVj tYve vfa\\& ««vd em^ty 
Jiouses of the old city. Having t\v\x'& ^ow^ N<i\»x>Mt 
could towards chastising Tyre, \ve totxie^ V\^ «rax^ 
agBlast Egypt, speedily overraw iS\^^ \\.^es.^\^Xfe «.v 
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loaded himself with its booty. He then returned to 
Babylon, where becoming intoxicated with pride and 
vanity, he was struck with insanity, and, for a time, set 
aside from governing the kingdom. He was, however, 
restored, resumed the reins of government ; and then 
he proclaimed to all his subjects the character of the 
one living and true God. Afler his restoration he lived 
but one year, and concluded an eventful reign of 43 
years by dying, B.C. 567. 

JBvU Merodach succeeded him ; a weak prince of 
profligate habits. He is supposed to have wantonly 
invaded Media, and laid the foundation of that hostility 
between the Medes and Babylonians, which proved 
the destruction of his kingdom. His relatives conspired 
against him, and put him to death. 

After a struggle for the throne, in which two princes 
became nominally kings, and perished, 

SeUhcuszar succeeded, who is supposed to have been 
the son of Evil Merodach, and the grandson of Nebu* 
chadnezzar. He also was a weak and profligate prince. 
In his reign, Cyrus, the Persian commander of the 
Median and Persian army, took the city of Babylon. 

, Belshazzar had made a feast for his nobles, and brought 
in the sacred vessels of the temple at Jerusalem, to be 
used in the entertainment ; when, in the midst of his 
riot, four fingers of a man's hand appeared, writing 
mysterious characters on the wall opposite to him. 
The king and his nobles were thrown into the utmost 
consternation, and sought for some one to interpret the 

• writing, but no one could be found. At length the 

2ueen came in to him, and informed him of the prophet 
)aniel. Daniel was immediately called, and interpreted 
the writing to signify, that the kingdom was divided 
and given to the Medes and Persians. On that night 
the prediction was fulfilled. At the very time these 
things were proceeding in the palace, Cyrus had 
entered tlie city by the bed of the river ; and his 
soldiers, assailing the palace, slevr l&e\^\v9JL7Ax \ vsA 
Darius, the Medially took possession o^ \i5^e e«v^vcc% 
Thus, the Brst of the four great rftoxvaxc\v\eA, ^«^crfe^ 
by Daniel the prophet, fell, in the ^'eat ^.C* S'i'^> ^^"^^ 
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it had existed sepamte from the Asayrian empire ahoui 
88 years. 

The Medo-Persian Empire.^ — The Medes and 
Persians were originally two monarchies, of which the 
Median first rose to eminence. Previous to the time 
of Hezekiah, the Medes were subject to the Assyrian 
monarchy. On the reverse which Sennacherib met 
with in Judah, during that reign, it is believed that the 
Medes revolted, and after a time of anarchy, elected 
Dejoices king. He reigned 53 years, and 8een» to 
have devoted himself entirely to the internal regulation 
«nd improvement of - his kingdom. He was succeeded 
by his son, 

Phaortesy who, being a warlike and ambitious 
prince, attacked the Assyrian empire, under Chy- 
niladan, or Nabuchodonosor ; but was defeated, hk 
e^^ital city taken and destroyed, and aflerw.ard» he 
himself taken and slain. He was succeeded by 

CyaxereSi his son. — Cyaxeres recovered from the 
Assyrians what his father had lost. Not, howe^w 
contented with this, he was eager to revenge the 
death of his father, and the destruction of Ectaban 
by the Assyrians. He accordingly attacked and de- 
feated the Assyrian army, and laid siege to Nineveh,; 
but was obliged to laise the siege, in conaequQBoe 
of an invasion of the Scythians. Being unable to 
xapel tlie Scythians by open force, he had recourse to 
ttxeachery, and succeeded in having the greater pact .of 
them massacred in one night. Having freed the 
eeunti^y of the Scythians, he resumed the siege of 
Nineveh, and to strengthen his hands in this enter- 

^ise he obtained the co-operation of Nabopolasfiar* 

of JBabylon* These two confederate Jdngs took 

that gr^^it city, and utterly destroyed it, about 6jb2 

years B«C After this^uccess, the two kings direcfettd 

.^eir forces against Pharaoh Necho, and defeated, him* 

They then separated, and Nebuchadnezzar advannad 

upon those iKestern provinces o£ \^e Aas»>fcia.i[\ e\&m^ 

UuUJAytoths southward, aa Syria, "EidAxci^ aT^^]&«&. 

iioes while Cyaxares attacked thoaft tknX \aia xa i^ 
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northward, as Armenia, Pontus, and Cappadocia, which 
he subdued, with great slaughteV of the inhabitants. 
C^ftxares is also supposed to have added Persia to his 
empire ; although that acquisition is, by some, ascribed 
to his predecessor. He died in the 40th year of his 
reign, leaving his throne to 

Asfyages, his son. — Astyages married a Lydian 
princess, to cement the peace that had been made 
oetween that kingdom and Media; and from that 
msrriage was born Darius, called in Scripture Darius 
the Mede ; but called by the Greek writers, Cyaxares. 
Astyages, during the same year in which Darius was 
bom, gave his daughter Mandane to Cambyses, a 
Persian nobleman, or, as others say, the Persian king, 
in marriage, and of that marriage, was bom the cele- 
brated Cyrus. Cyrus was, therefore, the nephew of 
Darius, and was only about one year younger than he. 
Astyages reigned 35 years. The only incidents men- 
tioned in his history, worthy of record, is, his repelling 
the unprovoked invasion of the Babylonians under EvU 
Merodach. In this war, Cyrus, then a young man, 
greatly distinguished himself. On the death of 
Astyages, he was succeeded by his son, 

Darhis^ or, Cyaxeres II; but Cyms, his nephew held 
the command of the army under him, and conducted 
the military operations of his reign. It was during the 
reign of Darius, that Cyrus took Babylon, as already 
noticed; after which event Darius came to Babylon, 
and there, in concert with Cyrus, settled the govern- 
ment of his new empire. They divided it into 120 
provinces, over each of which a governor was ap- 
pointed* Over these governors there were three pre- 
sidents, and the chief of these presidents, was the 
prophet Daniel, who might, therefore, be regarded as 
the prime minister of that vast empire. It was in this 
reign, when Daniel was about 80 years of age, that he 
was • cast into the den of lions, for persevering in 
the worship of God, in defiance o? a focAV^ ^'^cx^fe 
which Darius had been persuaded \s^ \i\% co\«\Aexs Xa 



make. In about two years after 
Bahylon, Barias died, leaving CyTT» 
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the empire, B. C. 536. The Persian empire now ex- 
tended from the river Indus to the shore of the 
Archipelago, and from the Caspian and Euxine seas, 
to the seas of Arabia. 

Cyrusy on coming to the throne, issued a decree for 
the restoration of the Jews ; in consequence of which, 
that people assembled from various parts of his empire, 
to the number of 42,360, exclusive of servants, amoimt- 
ing to 7,337, making a total of nearly 50,000 persons, 
and proceeded to Jerusalem. The first care of these 
restored captives was, to rebuild the city and temple of 
Jerusalem. The jealousy of the surrounding nations, 
especially the Samaritans, greatly retarded tlieir opera- 
tions. They could not openly oppose them, because 
Cyrus was avowedly their friend, and Daniel was at the 
seat of government to protect them. But, from the 
distance of the capital, these nations had it in their 
power to throw many obstacles in their way. Soon 
after this, Daniel died, at the age of 90 years ; Cyrus 
also, soon afterwards died, in tiie 7th year from the 
restoration, and 70th of his age. He is one of the 
greatest men of antiquity, not in regard of his exten- 
sive conquests ; but in regard to the nobleness of his 
character. There is, indeed, some ground to hope, that 
he was a convert from heathenism to the worship of the 
true God ; and the peaceful and beneficent character of 
the latter part of his reign, gives additional countenance 
to this opinion. On the death of Cyrus, 

Camhfses, his son, succeeded to the empire, a weak 
and profligate prince. Early in his reign, he invaded 
and obtained possession of Egypt, which had formerly 
been subdued by Nebuchadnezzar. He had a brother 
named Smerdis, whom, in a fit of jealousy, he caused to 
be killed. But, while he was absent in Egypt, a 
pretender to the throne appeared, who personated 
Smerdis, the brother of Cambyses. Cambyses marched 
from Egypt against him ; but on mounting his horse, 
his own sword fell firom its scabbard and wounded hun 
<fn the thigh, of which wound \\e died. 
Smerdis^ the usurper, who \s >i»uaXV^ caiXed^xaet^ 
tlie Magian, because he belonged U> t)^^ \|Xve»\Santt^, 
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which, m Persia, was called the Magi, reigned for a 
short time, till being detected and exposed, by a lady 
of high rank, whom he had married, seven of the 
nobles conspired against him, and slew him. The 
family of Cyrus being now extinct, these nobles agreed 
that one of themselves should be elevated to the throne. 
To determine which it should be, they agreed that he 
whose horse on a certain day should first neigh, after 
the rising of the sun should be king. This seems to 
have been an act of adoration to the sun, which the 
Persians worshipped. The horse of Darius, the son of 
Hystaspes,*one of the generals who had served under 
Cyrus, having first neighed, he was inmiediately elected 
king, and is known by the name of 

IJariiis Hystaspes, and is carefiilly to be distinguished 
from Darius the Median, and also firom two other princes 
of the name Darius, who afterwards attained to the 
empire. During the reign of Cambyses, and Smerdis 
the Magian, the enemies of the Jews contrived to pre- 
vent them from proceeding with the temple, having 
poisoned the minds of these princes against them, 
but on the accession of Darius, he, having married 
two of the daughters of Cyrus, and affecting to reign 
as his successor, was disposed to fulfil all his intentions* 
He, therefore, issued a new decree for the rebuilding 
of the city and temple of Jerusalem ; and, in the 6th 
year of his reign, the second temple was finished, and 
dedicated, exactly 70 years after it had been destroyed 
by Nebuchadnezzar. 

In the 5th year of Darius, Babylon revolted, and 
was besieged by him. As in the former siege by Cyrus, 
he was constrained to attempt to reduce it by famine ; 
and at length became master of it by the devotedness 
of one of his officers. This person having cut and 
maimed himself, fied to Babylon, pretending that he 
had been so treated by Darius. He thus obtained the 
confidence of the Babylonians, and fouivd axv o\ii^\Xxv 
nJty of betraying the city to DarVwA. \>ax\\3i& \5sv«a. 
began to think of extending his etapite \«vj«x^'& ^^ 
west. He already possessed Egypt on tXve %o\x\>JV'» «».^ 
Asia Minor on the north of the Meditextan<i«>xi \ \ssJJ^>»! 
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proposed to himself an expedition against the Scythians 
who inhabited the country between the Danube and 
tlie Don, under pretence pf avenging the Scythian 
invasion of Media, 120 years before. He accordingly 
crossed the Hellespont by a bridge of boats, marched 
through Thrace, and crossed tlie Danube by another 
bridge of boats. The Scythians retreated before him, 
till, finding no sustenance for his troops, he was con^ 
pelled to return, having lost one half of his army* He 
then purposed to extend his empire eastward. In this 
he succeeded better, and laid India, or at least that part 
of it which borders on the Indus, under trilTute. 

In the 18th year of his reign commenced the war 
between the Persians and Greeks, which brought so 
many calamities on both nations. A sedition, in some 
of the Greek Islands, of the people against their 
governors, led to an application to the Persian governor 
of Asia, from one of the parties, for assistance* This 
was granted, and that interference led to a hostile expe- 
dition into the Persian province of Asia Minor, the 
capital of which was Sardis, in which the Athenians 
took part. The Greeks proceeded to Sardis, which 
they plundered and burnt; but were compelled to 
retreat, and were defeated before they could reach their 
ships. Darius could never forget this insult on the part 
of Athens, and determined on an invasion of Greece* 
He sent an army across the Hellespont, round bf 
Macedonia, a fleet being appointed to follow and oo* 
operate with it. The fleet, in doubling the Cape of 
Mount Athos, was overtaken by a storm, and totally 
disabled, having lost 800 ships and 20,000 men ; and 
the army having encamped witliout sui£cient precau« 
tion, was attacked by the Thracians, and so roughly 
handled, that it was forced to return to Asia. Dariua» 
however, was not to be diverted from his project of re- 
venge, but fitted out another army. This he sent directly 
across the Archipelago to Attica. There it was met 
on the plain of Marathon by a &ma\\ atm^ o^ M.Vv^Tv\ajQft^ 
under MJItiades, and totally defeated. TVve \e\fi!i\\» ^ 
^be army escaped to the ships, and teXwxTied \tt Ksaa» 
^*^/ detenniaed upon his scheme of teNexv^e, T>«wij 
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fitted ont another army, which he determined to lead 
hi his own person ; hut being now an old man, he first 
took the precaution of settling the succession. Having 
dene this, he died, in the 36th year of his reign, leaving 
\As dominions, but leaving also his quarrel with the 
Greeks, to his son Xerxes, B.C. 486. During the 
reign of Darius, Ezra, the Jewish scribe, was born ; but 
his public operations belong to a subsequent reign* 

The conclusion of the reign of Darius Hystaspes 
brings the Persian history down to the end of the 7th 
period of 500 years from the creation. We now, there- 
fore, pause, and take a brief view of the other nations 
of the world during the same period. 

Egypt having fallen under the dominion of the 
Babylonian empire, and soon aflter under that of Persia, 
firom this time held the rank only of a tributary state. 
AW the countries round Palestine were in the same cir-- 
ettmstances. 



Greece. — It h€is been already mentioned, that, so far 
back as 884 B.C. while Athalia reigned in Judah, 
JLyeurgus had settled the constitution of Lacedeemon, . 
'8S a monarchy, with great powers Conferred on the 
aristocracy. 

Athens was then governed by Archons, a kind of 
^bereditary magistrates. These about 754 B.C. while 
Jotham son of Uzziah, was king of Judah, about the 
time of the building of the city of Rome, were ex- 
changed for elective Archons, who enjoyed this office 
only 10 years. After about 60 years' experience of this 
node of government, a further change was made, and 
the government placed in the hands of nine Archoniy 
who were elected annually. 

But although the legislative authority was nominally 
in the hands of the people, the executive was in the 
hands of the nobles. This gave rwe to ewv\\\v>asiiL ^^^* 
teskf between ruling families, ^me Teww^^-^ ^^a» 
required, and Draco was called to forrtt a co^^ ^^ \«w^' 
^4 B.a His laws were so abs\rrd\^ WNete ^^^^ 
^gfmn^jr, that they eould not be ^MCxiX^- K^KSSfw 
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time of confusion ensued, when Solon was invited to 
reform the constitution. He executed his task with 
great success, and constructed a code of laws, which 
forms the basis of the laws now existing in most of the 
kingdoms of Europe. The Romans founded their laws 
upon those of Solon ; and, through the Romans, they 
have been diffused over the civijized world. Solon 
flourished 594 B.C. when Zedekiah was king of Judah, 
tributary to Nebuchadnezzar, and about the time of the 
birth of Cyrus, afterwards king of Persia. 

The constitution of Sparta was highly aristocratical ; 
that of Athens was continually becoming more demo- 
cratical. In nearly all the Greek republics, there was 
a perpetual struggle between the nobles and the people, 
the former looking to Lacedaemon as their protector, the 
latter to Athens. Athens itself was agitated by similar 
conflicts between the nobles and the people. In the 
course of these struggles, Pisistratus, a popular leader, 
seized the Acropolis, and reigned over the city as a 
king, for 33 years, although his reign was twice inter- 
rupted. He was succeeded by his sons Hipparchus and 
Hippias ; but they becoming tyrannical, first one was 
killed, and then the other was forced to retire from the 
city. He fled to Darius Hystaspes, who now reigned 
in Persia. After the expulsion of Hippias, the old dis- 
. putes between the aristocracy and democracy were 
renewed. Isagoras was banished, and applied to Sparta 
for aid, which readily granted it. The Athenians were 
thus threatened with a war with Sparta, and applied to 
Persia for help ; but they received a haughty reply, 
requiring them to subject themselves to Darius. In the 
meanwhile, Hippias had prevailed on the Persian 
governor of Asia ISIinor to espouse his cause, and to 
insist on his being reinstated in the government of 
Athens. This the Athenians peremptorily refused to 
comply with, and thenceforward regarded themselves as 
Bt war with Persia. 
Soon alter this, Darius sent YietalAs VxvVo Gx^^efe, de- 
manding earth and water, as toketia o^ «w^^Oas»CL\ 
nrJuch demand was indignantly rejected \i^ ^V^\». «a^ 
Athens. While matters were In t\\VB pt^caxvwa %\a^« 
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between Persia and Greece, the Athenians were led to 
take part in that expedition into Asia Minor, which ha» 
been already noticed, in which Sardis was burned* 
Then followed the invasion of Greece by Darius, in 
which his army was defeated, at Marathon, by Miltiades, 
tlie Athenian general. 

Rome. — According to ancient traditions, which are 
the only authority extant for the history of Rome, at its 
commencement, Rome was founded, B.C. 757. It was, 
for the two first centuries of its existence, a monarchy, 
and the chief occupation of its kings and citizens, was 
fighting, and gradually subduing the neighbouring 
states, or incorporating them into their body politic by 
treaties. The first king was 

RomuUiSy the founder of the city, who reigned 30 
years. Having collected a number of loose persons 
together, all males, he procured wives for them, by 
inviting the neighbouring tribe, called Sabines, to u 
religious festival, and there directing his men to seize 
upon the women. This created a war, which ended in 
the two nations being incorporated in one. Having 
subdued several of the other tribes, he was killed by his 
senators, B.C. 717. After an interregnum, he was 
succeeded by - 

Numa PompUiuSy who was of a pacific disposition, 
and gave his attention chiefly to the internal regulation 
of his kingdom. To him succeeded 

Tullus ffostilius, B.C. 660, who reigned 32 years, 
while Manasseh was king of Judah. In his reign was 
the celebrated battle between the Horatii and the 
Curiatii. The Albans and the Romans were at war for 
superiority, when it was agreed to leave the matter to 
the event of a battle, to be fought between three 
chosen men on each side. Three brothers, on each 
side, wer(3 chosen, when the Roman champions proved 
victorious. Tullus Hostilius is said, by some to have 
been killed by lightning, with Vvi* w\io\^ ^axsi^-^'^V^ 
others, be U said to have been ravxciet^^ \>^ Ksisx* 
Martius, who succeeded him. 
Anew Martiu9 came to the ihroue, ^-C* ^^^> ^^=5!^^' 
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the reign of Josiah in Judah. He was a warlike prince^ 
and subdued the Latins, and several other neighbouring 
tribes. He died, leaving two sons, the eldest only 
fifteen years of age ; he left them to the care of Tarquin, 
the son of a merchant of Corinth. Tarquin took 
advantage of the youth and inexperience of his pupils 
to obtain the throne for himself. 

Tarquin came to the throne, B.C. 609» about the 
time that Josiah was killed by Pharaoh Necho. His 
reign was occupied in repelling the invasions of the 
neighbouring states, and subduing them. He greatly 
strengthened and beautified the city, and constructed 
those celebrated aqueducts, for draining and cleansing 
it, that were accounted among the wonders of the world. 
Tarquin reigned 38 years, and was assassinated in his 
palace by the sons of Ancus Martins, whom he had 
originally deprived of the kingdom. He was suc- 
ceeded by 

Servius TuUiuSy his son-in-law, B.C. 572, during the 
reign of Nebuchadnezzar, king of Babylon. He 
reigned 44 years. He was a politic prince, and, with 
much sagacity, introduced important changes into the 
constitution. Till his reign all Boman citizens, rich 
or poor, had contributed equally to the funds of the 
city. Servius proposed to ease the poor, by laying the 
burden chiefly on the rich ; but at the same time to give 
more power to the rich. This he accomplished by 
a dexterous distribution of the people into classes and 
centuries. Servius had under his care two sons of 
Tarquin, the former king. One of these, Tarquin, to 
whom he had given his daughter in marriage, formed a 
conspiracy to obtain the throne, in which he was at first 
disappointed, but was afterwards successful. Servius 
was murdered, it is said, at the instigation of his own 
daughter. 

Tarquin II, surnamed the Proud, succeeded him, 

^>C. 629, Bud reigned 25 years. He iptONed a im»t 

despotic and cruel tyrant. At \engl\\,m coxvs^ojieticfc 

^/'tf/7 outrage committed by l:\itn wi^oTi YA\ct^NJ»> *. 

IfowAii lady, he was deposed, and 'Rome Aoecaxa^, l^'oov 
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itmt lime) a republic, B.C. 405. This wm in the reiga 
gi JhaciUE Hystaspes. 

Carthagb had been founded by the FhoBiiicianB, on 
the coast of Africa, about the time of the foundation 
of the city of Rome, or a little before that era. Like the 
people from whom they sprang^ die Carthaginians were a 
imritime people, and eariy became acquainted with the 
^old mines in Spain, from which their city acquired 
great wealth. Little is known of their ancient history. 
It appears that they were formidable by sea in the time 
of Cyrus and Cambyses, kings of Persia. In the year 
B.C. 503, which was during the reign of Darius 
Hfataspes, they entered into tareaty wi^ the Romans. 
The treaty related chiefly to matters of navigation and 
commerce ; but from it, we learn, that the whole island 
of Sardinia, and part of Sicily were then subject to 
Carthage, and that a spirit' of jealousy had already 
begun to manifest itself between the two republics. 
Till this tim^, the Carthaginians had paid tribute to the 
original African tribes for the ground on which their 
city stood. They now attempted to free themselves 
fiom this tribute ; but, notwithstanding their power^ 
tliey did not succeed. They were obliged to conclude 
a peaoe, one of the articles of whidi was, that the 
tnlhute should be continued. 



EIGHTH ERA. 

A.M. 3500.— B.C. 500. 

ThiB era Gnds the whole western v^ ^^ Ksoa^ ^<s». 
the Indus to the shores of the AxcVv^^^j^^ wv^ito 
Egypt, under the dominion o£ the Vuv^ ^^ ^«» 
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Profane history has now begun to assume a precise and 
authentic form ; and many documents are still extant^ 
besides the Sacred Scriptures, which shed a clear and 
steady light on the affairs of men at this era. 



JuBEA was now a tributary kingdom, the history of 
which is involved in that of Persia, and the monardiief; 
which succeeded the Persian. We, therefore, com- 
mence this period with 



Persia. — At the conclusion of the former era, B.C. 
600, Darius Hystaspes was on the throne of Persia, 
and we noticed his history till his preparation for a 
second invasion of Greece, which, however, he did not 
live to accomplish. He died, leaving 

Xei^xeSy his son, as his successor. The first care of 
Xerxes was to prosecute the invasion of Greece, for 
which preparations were made by his fatlier. To pre- 
vent the Greeks from receiving assistance from Uieir 
colonies in the west, he entered into a treaty with the 
Carthaginians, by which they undertook to attack the 
Greek settlements in Sicily. He then proceeded with 
his army to Greece. He took the same route which 
Darius had taken on his invasion of Scythia, crossing 
the Hellespont, as he did, by a bridge of boats into 
Thrace, and passing along the head of the Archipelago 
through the southern part of Macedonia. He then 
turned southward towards Attica, but was withstood at 
the straits of Thermopylae (a narrow pass in the 
southern part of Thessaly, between the mountains and 
the sea), by Leonidas, with 300 Spartans, and as many 
other Greeks as made up the whole number to 4000. 
This little company, aided by the nature of the ground, 
arrested the progress of the whole Persian army for 
two days, till a. Greek betrayed It, b'^ Xeadaxv^ «t Pec^lan 
detachment across the mountains. TYve Gx^^sa %^ckck^ 
tbfsms^lves i^enac^d with ftxi atiacV on X)^e« x^w 
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retired, with the exception of Leonidas, and the remaini 
of his 300 Spartans, who kept their ground till they 
were overpowered and cut to pieces. The Persian army 
then proceeded southward to Athens. The Athenians 
retired to their ships, and placed their wives and chil- 
dren, for protection, in cities on the opposite side of the 
Peloponnesus. Meanwhile the Persian and Greek 
fleets were assembled near to one another. The Persian 
occupied the Athenian port of Phalerus, and the Greek 
fleet under the command of Themistocles, the neigh* 
bouring straits of Salamis. There the Persians deter*^ 
mined to attack them ; but the narrowness of the straits 
rendering it impossible for their huge armament to act 
in concert, the Greeks contrived to throw it into con- 
fusion, and utterly destroyed it. The shattered remains 
of this fleet retired to the opposite shore of Asia. 

Xerxes, seeing his fleet destroyed, and fearing that 
the Greeks would sail for the Hellespont, and interrupt 
his return to Asia, fled thither ; and finding his bridge 
of boats broken by storms, was under the necessity of 
crossing the strait in a small fishing boat. 

While Xerxes was suffering these disasters in Greece 
his confederates in the west were equally unsuccessful. 
Hamilcar, the Carthaginian general, was surprised and 
slain in his camp by Gelo, the Sicilian king, and his fleet 
and army totally destroyed. 

Afler the departure of Xerxes for Greece, Mardoniut 
retired with the army to Thessaly, and then returning 
next year, and finding the Athenians still determined 
not to submit, burned whatever remained of the city, 
and committed all manner of excesses. But the 
Greeks of the Peloponnesus had collected an army, and 
were marching towards the Isthmus of Corinth, by 
which they threatened his communication with Thrace 
and Asia, and he retired to Boeotia. There the Greek 
army, commanded by Pausanias, king of Lacedsemon, 
and Aristides, the Athenian general, followed hvKv^ «2sv4 
came up with him near the cit^ oi 'P\»XaaL% vjV«t^^^ 
Persian army was totally routed, and c\xt Xo ^\^c«&^ ^wS!^ 
the exception of 40,000 men, ^Yiom M\a5tt«Ko»^ ^ 
Persian general, foreseeing how the baViie ^^>S^«^^ 
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ianiei withdrew early fbom the field, and brought to 
Byzantiumy where they re-ccossed the Hellespont into 



On the same day with the battle of Platsea, the com- 
bined Greek fleet attacked and destroyed die Persian 
4eet at Mycale, a promontory on the coast of Asia. 
The Peruan ships were drawn up on the shore, sur- 
rounded by a rampart, and defended by a land army : 
but the Greeks forced the rampart, and burned the 
ahips. Thus ended the celebrated'expedition of Xerxes 
Against Greece ; and in consequence of those victories, 
the Greeks were delivered from any further invasions 
from Persia, or the east. 

Xerxes, on the defeat of his armies, retired from 
Asia, and took refuge in Susa, the Persian capitaL 
There he gave himself up to the greatest licentiousness. 
{n the meanwhile, the Greeks were prosecuting the war 
against him with vigour and success, and depriving him 
of his possessions. Cimon, the Athenian commander, 
in one day destroyed a fleet, said to be equal to that 
which had been destroyed at Salamis, and defeated an 
army equal to that which was defeated at Plataea. At 
length Artabanes, the captain of his guard, formed 
a conspiracy against him, and put him to death. 
B.C. 465. 

Artaxerxesy surnamed Longimanus, who is believed 
to have been the Ahasuerus of the Book of Esther, suc- 
ceeded him. He secured himself on the throne by putting 
to death Artabanes, and defeating his partisans. He 
then celebrated a great feast, on which occasion it was, 
tfiat Vashti, the queen, was repudiated ; and Esther, a 
Jowess, made queen in her stead. Towards the b^n- 
oing of his reign, the Egyptians revolted from him, 
being aided by a fleet and army of Athenians. 
Artaxerxes sent an army against it ; but it was defeated 
with great slaughter, and the remnant of it shut up and 
besieged in Memphis. Artaxerxes sent another army 
Uf rsuMe the siegCy in which he ^wcce&ded^ Vv8i.N\xk^ de- 
^mted the revolters. 
io the 1 7th year of Artaxerxea an^ A:5% ^.C,. ^^^^ 
the Jewish priest and prophet, now •mca3^^^^'^^^^^^^«^^ 
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probably through the interposition of Esther, an ampfo 
commission to return to Jerusalem, with as many Jews^ as 
chose to accompany him. Ezra immediately addressee^ 
himself to the work of bringing into order the- little 
community over which he presided. He revived the rites 
and ceremonies of the Jewish church, according to the 
prescribed order ; he settled and arranged the canon of 
Scripture, and transcribed the Old Testament from the 
old Hebrew character, which had fallen into disuse, into 
the present Hebrew, or Chaldee character. This did 
not change in any respect the words of Revelatimi. It 
was not a greater alteration than writing or printing the 
Bible in the present Roman character instead of the 
black letter, which was in use when our present trans- 
lation was made. He also arranged, or as some think, 
established the synagogue service. Whilst Ezra was 
engaged in these important works, Nehemiah was 
serving as cup-bearer to Artaxerxes ; and intelligence 
having reached him, that the walls ^ and gates of 
Jerusalem were still in ruins, he was deeply affected, 
and procured, probably through the influence of Esther 
also, liberty to repair to Jerusalem and to do what- 
ever was necessary for completing the defences of the 
city. He arrived about eleven years after Ezra. 
Having made considerable progress in restoring the 
city and polity of the Jews, he returned at the 
appointed time to Persia; but almost immediately 
came back to Jerusalem a second time, when he found 
that abuses had again begun to appear. The sabbatli 
was openly violated, and many of the leaders of the peo- 
ple had married heathen wives : and he set himself, with 
renewed vigour, to correct these abuses. While these 
important operations were in progress at Jerusalem, 
under the direction of Ezra and Nehemiah, the cele- 
brated Peleponnesian war commenced between the 
Spartans and Athenians. Artaxerxes, although he was 
solicited by both parties for aid, seems to have decl\Sk»l 
taking either side. He sent an ambs&sfiAox \tt %^«x\^\ 
but before his return, Artaxerxes Yvvra^^^ ^^^^ ^^^ 
B.a 424. On hie death, the 8uccea»vo\iX.oX}tv^Vwx%^ 
miscontested. Xerxes, his son, ino>mted\5cve \>axo\x«ii^^ 
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reigned only forty-five days, being murdered by his 
brotlier Sogdianus. Sogdianus attempted to get 
another of his brothers into his power, whose name was 
Ochu9y whom his father had made governor of Hyrcania-, 
but Ochus suspecting his brother's intention, raised 
an army, came against him, defeated and slew him, 
«fter he had reigned only six months and fifteen days. 
Thus he established himself on the throne, and took 
the name of Darius. He is that prince whom historians 
call 

Darius Nothus, — In his reign, Egypt revolted from 
Persia, and successfully defended itself during the life 
of Darius and the lives of some of his successors. In 
his reign also the temple of Samaria was built to rival 
that at Jerusalem, which increased the enmity between 
the two nations. Darius Nothus sent his son Cyrus as 
governor to Asia Minor, and he gave such assistance to 
the Lacedaemonians in their war with Athens, as enabled 
them to defeat the Athenian fleet, and to put an end to 
the war. Darius Nothus died about the time of the 
conclusion of the Peloponnesian war, B.C. 405. 

Artaxerxes^ surnamed by the Greeks, Mnemon, suc- 
ceeded him ; but Cyrus, his brother, who commanded 
in Asia Minor, instigated by an ambitious and unprin- 
cipled mother, laid a plot to wrest the empire from him. 
The plot was discovered, but by the influence of his 
mother, he was pardoned, and sent back to his govern- 
ment. But here again he employed the opportunity 
which he enjoyed of having intercourse with the 
Greeks, to form another conspiracy against his brother. 
He hired a mercenary Greek army, and with it, and 
guch other troops as he could raise in Asia, he marched 
against Artaxerxes. The two brothers met with their 
armies, at Cunaxa, in the province of Babylon, where 
Cyrus was defeated and slain. The Greek troops had 
remained unbroken, and now had no resource but to 
attempt a retreat to their own country, in the face of a 
rictorious enemy. Their genera\, CVeaxcW^, fell by 
treachery into the hands of t\\e Yei^vaxv^, «xv^ \^^ 
^Uun: and the command devoVved oiv x\v^ cv^^\>x^\^^ 
Xeaophon, whose history of the rette^X o^ ^^ \^.^Vi« 
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Greeks to the shores of the Euxine, and thence to 
Greece, is one of the most instructive and interesting 
military histories extant. 

A new war breaking out with Sparta, which since the 
conclusion of the Peloponnesian war, had ruled Greece 
with a rod of iron, the Spartans invaded Asia Minor, 
and the Persian forces being unable to arrest their 
progress, Conon, an Athenian exile, advised Artaxerxes 
to place a fleet at his disposal. This advice was 
adopted, and Conon, having organized a powerful con- 
spiracy against the Spartans, came up with their fleet 
at Cnidus, and totally defeated it. He then obtained 
liberty to repair to Athens, and restore the fortifications 
of the city, which soon became as formidable as ever. 
The Spartans were thus reduced to the necessity of 
making peace with the Persians. 

The latter years of the life of Artaxerxes were em- 
bittered by dissensions in his own family. He died in 
the 94th year of his age, and the 46th of his reign, 
B.C. 359. On his death, 

Ochusy his son, succeeded him, having cleared his 
way to the throne by the murder of those of his 
brothers who rivalled him in the succession. These 
murders he soon followed up by an indiscriminate 
massacre of all the royal family, without distinction of 
«ex, age, or character. On his accession, the western 
provinces revolted, but returned to their allegiance. 
Egypt had never been thoroughly subdued since the 
last revolt, Nectanebus was now king of that country 
Ochus marching into Egypt, lost a large proportion of 
his army in the quicksands of Lake Sorbonis. He, 
however, succeeded in driving Nectanebus out of the 
kingdom. Nectanebus was the last native king of 
Egypt ; that fine country having, from that day till the 
present, been under the dominion of foreigners. But 
M'hile Ochus was in the midst of his success, he was 
laying the foundation for his own destruction. He b&d 
a favourite servant named Bagoa^, axi '^^^^>C\«xv^^'«^*j» 
accompanied him ; and Ochus, not saXAS^^^ nrSSsv ^'^* 
duing Egypt, insulted iU reli^ou, k\\\ed xJtve %a.cx^^^3^Ci 
mdgave its Beah to his attendants- ^a%o»^^Vet\»KB 
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to revenge this insult, and at length succeeded in poi- 
soning Ochus. 

JrseSy the youngest of the khig's sons, was raised 
to the throne by Bagoas ; but not finding him suffi- 
ciently compliant, Bagoas poisoned him also, B.C. 338. 
He then brought forward a descendant of Darius 
Nothus, named Codomannus, and placed him' on the 
throne. Codomannus took the name of 

Darius Codomannus, — Fearing that he might be 
treated by Bagoas, as Ochus and Arses had been, he 
put Bagoas to death, and thus secured himself on the 
throne. But the Persian empire was now hastening to 
its ruin. The affairs of Greece had by this time fallen 
under the undisputed direction of the king of Macedon, 
and Alexander, the son of Philip, had combined the 
whole strength of its various tribes, in a long threatened 
enterprise against that great, but ill-compacted empire. 
The events that led to the downfall and death of Darius, 
belong rather to the history of Greece than of Persia. 
We merely mention here, that Alexander passed over 
to Asia at the head of the Greek army, and defeated 
the forces of the Persians, in several battles, the last of 
which was near Arbela. Darius, afler this defeat, fled 
to Ecbatana, the capital of Media. On Alexander's 
approach, he retfred to Bactria, and was there murdered 
by Bessus, the Governor of* that province. Thus fdl 
Darius Codomannus, and with him the Persian empire, 
B.C. 330, afler it had existed, from the taking of 
Babylon, 209 years. 

We shall here pause, as we did at the reign of 
Hezekiah, and bring down the history of the other 
nations to the time of Alexander; when the whok; 
political aspect of the world underwent a mighty re- 
volution. 



Greece. — It has already been noticed, under the 

history of Persia, that Xerxes succeedVcv^ \^«t\\3a^ ^- 

tempted to carry into effect \\« ialVvet*^ %Oj\««ftfi» ^1 

'^yenge, andinvaded Greece wil\vatiVmTOeT»e«tm«xfi«3cv\. 

••'*«?/» wae totally destroyed in tVve AVffietesa WxxXta v 
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Salamis, Plataea, and Mycale. After these victorie8» 
the Greeks cootinued still to carry on the war with 
PdaBia^ chiefly by descents on their coasts, till peace 
waa conclude, in the reign of Artaxerxes, the son of 
Xerxes. 

The Spartans were at this time, the acknowledged 
leaders of the Greek confederacy, but their king, Pau* 
■anias, carrying himself proudly and contemptuously to 
the allies, they put themselves under the patronage of 
Athens. From this time the Athenians held the 
decided ascendancy at sea, and over those Greek statea 
and colonies which were approached by sea. At first, 
tbey used their influence with equity and moderation ; 
but gradually feeling their strength, they became more 
haughty in their conduct, and more dictatorial in ex* 
acting the service of their allies. The result wa8> 
that the allies of the Athenians eventually became 
subjects, from whom the Athenians regularly exacted 
tcibute : but they were impatient subjects, and ready 
to. avail themselves of any opportunity to emancipate 
themselves. 

The Spartans eyed the growing power of Athena 
with jealousy, and were prepared to embrace the first 
plausible occasion of going to war with it. Such an 

- occasion was not long wanting. The government of 
Athens wa» yearly becohiing mone democratical, and 
the man^;ement of the afiairs of the state ^ing under 
the influence of demagogues; these, to obtain influencei 
or retain it, were under the necessity of proposing 
popular measures. Cimon, the son of the celebratea 
Miltiades, himself a great military leader, attained to 
the chief influence in Athens ; and being a man of 
iouBense property, he secured his popularity by spend- 
ing it freely among the people. Others, who followed 
him, had not the same means of bribing them; but 
they, to supply this defect, proposed to die people to 
take for themselves, the same indulg^ce& o>^X ^^ ^^ 
public treasury. They voted to t\\eH»^Ne^ \xvo\!»k^ ^<st 
attending on the great counciU o£ tVve xi^ixo^* '^^^ 

mu^raliy threw the power over pub\\c tSaxt^ "^ ^ 
*«»* o£ the moat ifwntUfiHi o£ the Tpeajp'^^ xrtiow^ 
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was always open to whatever prc^osals their orators 
might make, for the purpose of pampering their idle* 
ness, or feeding their vanity; and that orator, who 
flattered them most, was sure to be the most popular, 
and to have most power. In these circumstances^ 
■ nothing could exceed the folly, or the flagitiousness of 
many of the measures adopted by the Athenians. Thus 
corrupted, they became idle and dissolute ; and were 
under the necessity of supporting themselves by ex* 
actions made on other states. This roused the im* 
patience and enmity of their allies; and the Lace- 
daemonians, on the watch for an excuse to attack them, 
soon found one in the discontent of the Athenian 
subjects. 

These were the circumstances that led to the cele* 
brated Peloponnesian war, which, for nearly thirty 
years, raged in Greece, with an animosity, a reckless 
barbarity, and regardlessness of public faith, scarcely 
to be paralleled in the history of any other country. 
On the one side were ranged all the states of Pelopon- 
nesus, except Argos and Achaia, which were neutral ; 
and all the states of northern Greece, except Thessaly 
and Acamania. On the other, the Athenians had with 
them the islands and maritime towns. At the head of 
the Peloponnesian party, was Lacedaemon, which was 
one of the most oligarchical states in Greece ; yet, such 
had been the oppressive conduct of republican Athens 
to all those states that were under its power, that the 
Lacedaemonians were enabled to represent the war as 
one waged by them for the liberties of Greece. The 
war was carried on, at first,' by inroads of the Pelopon* 
nesians into Attica, which the Athenians, unable to 
resist, retaliated, by descents on the coast of Pelopon- 
nesus. Pericles, an able statesman and general, was at 
the head of the Athenian affairs at the commencement 
of the war ; but, in the second year of it, he died, and 
then the government fell into the hands of men of an 
in/erior description. This wax betweeu xS^va ^«»x 
patron of oligarchy on the one side, and o^ dfcTaocxws^ 
on the other, Idndled strife and ciVA v?ax m m«£ii ^ 
^ase states of Greece, in wldch tVie ipartVea n^c^^ Ttft«*v^ 
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balanced. The oligarchical parties manoeuvred to bring 
their states into connexion with Lacedsemon, that they 
might govern through means of their influence, and 
the democratic parties wished, for a similar reason, to 
be connected with Athens. In some of these civil 
contests, particularly in that which took place in 
Corcyra, the scenes of treachery and cold deliberate 
cruelty were hideous beyond description. 

Several times, when one of the parties was reduced 
to straits, overtures of peace were made, but rejected 
by the opposite party ; tUl, in the tenth year of the war, 
a temporary peace was concluded. It was, however, 
only a breathing time ; and the struggle soon recom- . 
menced. At this time, the affairs of Athens were con- 
siderably under the influence of a young man, one of 
the most remarkable characters of Grecian history — 
Alcibiades. He was of noble birth, of great wealth, 
great talents, most accomplished address ; but artful, 
ambitious, profligate, and utterly destitute of principle. 

' He was a pupil of the celebrated philosopher, Socrates, 
who flourished at this time. Alcibiades, impatient of 
the narrow sphere of warfare in which the Athenians 
were engaged, prevailed on them to attempt a foreign 
conquest in Sicily, holding out to them many plausible 
reasons for the enterprise. He was put in chief com- 
mand ; but the people were jealous of him. He had 
enemies at home, who plotted against him in his 
absence. One result was, that he was removed from 
the head of the armament, and forced into exile ; the 
next result was, that the expedition totally failed, and 
its failure involved the ruin of the Athenian fleet and 
army. The Athenians made powerful efforts for the 
maintenance of their influence and their liberty, and 
mi^t probably have succeeded in recovering their 
prosperity, had not the commander of their fleet per- 
mitted himself to be surprised in the harbour of iEgos- 
potamos, in the Hellespont, by the Lacedaemonian fleet, 
under Lysander ; when the Athemaxi fl^eX '^^fi* \a\ai^c»^ 
destroyed. This sealed the fate o^ Ax)![veTfi»% ^W^ 
Greek Beet sailed to the unhappy c\t^>\Ao<^&3^.^^^ ^J^i 

aad at length, compelled the AtYvemaiva ^.o %xax««^^^' 
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They then proceeded to demolish the walls, which 
operation was conducted to the sound of musical instru- 
ments — as if celebrating the recovery of the liberties 
of Greece. They also changed the constitution, and, 
instead of a republic, put it under the command of thirty 
of the aristocracy; who are usually known by the 
designation of. the thirty tyrants. These thirty oli- 
^chists soon abused their power so much, that they 
forced into exile a large proportion of the influential 
citizens ; and the people,! submitting with reluctance to 
their oppressors, the exiles, under Thrasybulus, secretly 
assembled, obtained possession first of the port, and 
afterwards the city, and proclaimed anew the demo- 
cratical constitution, B.C. 401. In the following year, 
Conon obtained a fleet from Artaxerxes Mnemon, the 
Persian monarch, with which he defeated the Lace- 
daemonian fleet ; and, afterwards sailing for Athens, he 
rebuilt the walls, and thus raised Athens to nearly its 
former greatness. It was at this time that the Greek 
mercenaries engaged themselves in the service of C3nru8, 
the brother of Artaxerxes, to dethrone that monarch ; 
in which expedition Cyrus was killed, and the Greeks, 
under Xenophon, performed their celebrated retreat. 
Meanwhile, the contests between the oligarchies and 
the democracies of the Greek states were proceeding 
with their usual violence. In the midst of one of these 
struggles in Thebes, two men of singular talents attained 
to the chief influence; placed their city, for a time, 
at the head of the affairs of Greece ; and permanently 
changed the relative position of its different parties. 
These were Epaminondas, and Pelopidas. The demo- 
cratic party being predominant in Thebes, a war broke 
out between them and Lacedsemon, in which Epami- 
nondas, by a change in the usual mode of conducting' 
battles, totally defeated the Spartan army with inferior 
force. This first of those battles, which broke the 

J)ower of Sparta, was fought at Leuctra, B.C. 371* 
Epaminondas afterwards invaded the Laconian territory, . 
ravaged the country, and built a cit^ m \)c\e xvev^t^owst* 
^ood of Sparta, which he called Messm\, M\d^we'iXVi 
^/e Meseenians, whom the Spartana Yind ke\^tfeic ^ch««& 
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centuries in the most rigorouB bondage. This proved 
an effectual curb on the power and prosperity of Lace- 
dfBOion. The war still continuing, Epaminondas again 
entered the Peloponnesus, and again defeated the 
Lttcedsemonians, near Mantinea, B.C. 361. Thus the 
Spartans were deprived of that preponderating influf 
eacey which they had exerted over the affairs of Greece^ 
&r nearly 500 years; but Epaminondas was himself 
killed at that baUle ; and, with him, vanished the power 
of Thebes. 

Meanwhile, Macedon, hitherto scarcely known in 
Grecian history, was rising to power and eminenceu 
Philip came to the throne, B.C. 360. The situation 
of parties in Greece furnished him with a favourable 
opportunity of interfering with its a£^s. By a seriea 
of able manoeuvres, partly miUtary, and partly diple-* 
matical, he gradually extended his influence, till he was 
elected general of the combined Greek army. It w46 
to resist his growing influence, that the celebrated 
Demosthenes exerted his unexampled eloquence. At 
' length Athens and Macedon came into direct conflict 
wdth one another ;.and the result was, that the Athenian 
army was defeated at Chseronea. This battle, which 
•aimihilated for ever the independence of the Greek 
atates, was fought, B.C. 338. 

PhdUp was now the first potentate of Greece, and 
JieaEm almost immediately to make preparations for in« 
mSmg Persia with the united Greek armiy. But, in 
the midst of his preparations, he was assassinated by, a 
ifoung Macedonian of rank, leaving his crown and his 
.enterprise to his son Alexander. 

On Alexander's coming to the throne, his first cace 
was to establish his authority in Greece. Some 
aypiptoms of resistance to him were manifiested in 
Athens and Thebes; but he suddenly appeared in the 
heart of Greece with an army, and crushed^ opposi- 
tion. Thebes held out against him; but a skirmi^ 
taking place between his troopa aad. \2ki& T^*i^Qssisb> 
iM&re the walU of the city, whicbL.btoui^X. Qi£L.^<&^^^£ss^ 
^agageiaent,.the Thebans were deJLeaXi^ ax^^^ ^'S^ 
troopa of Alexander following doad^i «3a3MawflL iSsift- ^a* 
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along with them ; and the soldiers, finding themselves 
within the city without any control, and many of them 
belonging to cities over which the Thebans had do- 
mineered with the utmost pride and insolence, began 
an indiscriminate massacre, and ultimately levelled the 
city to the ground — murdering, or making slaves of all 
the inhabitants. This execution struck terror into the 
rest of Greece ; and enabled Alexander to carry forward 
his scheme of the invasion of Persia, without inter* 
ruption. 

Alexander then crossed the Hellespont, B.C. 334, 
into Asia Minor. There he was met by the Persian 
troops, whom he defeated at the parissage of the Grani- 
cus ; and thus cleared his way to the possession of the 
whole of Asia Minor. After arranging the affairs of 
Asia Minor, he proceeded towards Syria, and crossing 
Mount Taurus, encountered the Persian army, under 
Darius Codomannus, at Issus, and totally defeated it. 
He then proceeded along- the sea-coast of Syria, pos- 
sessing himself of the various towns on his route. He 
was resisted by Tyre, but after a siege of two years, 
took it by storm, and destroyed it. He then proceeded 
to Egypt, which fell easily into his hands ; and there 
he founded the city of Alexandria. Having settled the 
affairs of Syria and Egypt, he proceeded eastward 
towards Persia, where the Persian king had been {)re- 
paring an army to resist him. The two armies 
met at Gaugamela, near Arbela, on the east of the 
Tigris ; where the Persian army was again defeated, 
and thus the fate of Asia was decided. Darius fled to 
Ecbatana^ and afterwards to Bactria, where he was 
assassinated. 

Alexander then took possession of Babylon. He 
afterwards occupied himself in subduing some of the 
neighbouring tribes. He crossed the Indus, and gained 
some victories over the people that inhabited these 
regions. But here his soldiers mutinied, refusing to ac- 
company him further, so that he was under the neces- 
sitjr of returning westward. He canv^ \o ^«ia^\csi!i^ 
where he died of fever, supposed b^ aom^ U>\»N^\i^«a. 
<^casioned by poison, B.C. 323. 
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Rome. — From the time that Rome became a repul>- 
lie, its history, for several centuries, is occupied chiefly 
by dissensions, similar to those in Greece, between the 
patricians or nobles, and the plebeians or people, and by 
wars for supremacy with the neighbouring states. The 
general tendency of the movements that were taking 
place in the city, was towards a democracy. The pa- 
tricians had assumed to themselves the exclusive govern- 
ment of the people ; but the people, as they came to 
understand their importance and weight, gradually vin- 
dicated their own rights. In one of these contests, an 
army in the field deserted the consuls, and encamped in 
the vicinity of Rome ; and the patricians were reduced 
to the humiliating necessity of proposing terms to the 
plebeians. 

The chief incident of importance, in this part of Ro- 
man history, is the invasion of the Gauls, brennus had 
attacked one of the northern states, that were in treaty 
with the Romans. The Romans interposed for the 
assistance of their allies. The Gauls and Romans came 
to a battle, near the city of Rome. The Roman army 
was entirely defeated, the city taken and burned, and 
the Capitol, or citadel, closely besieged. The Romans 
were constrained to purchase the retreat of the Gauls 
(B.C. 385,) by giving them 1000 pounds of gold. This 
was during tlie reign of Artaxerxes Mnemon, king of 
Persia. It was not till the year 266, B.C. that the 
Romans were masters of all Italy. 

Carthage. — This city was still growing in opulence 
and power. It was busily engaged in attempting to 
make conquests — the chief object of its military opera- 
tions being Sicily. The object of the Carthaginians 
I was to obtain possession of that island ; but in that they 
never succeeded. The sea coasts of Sicily were colo- 
nized by Greeks; and they, partly by their superior 
military tactics, and partly by obtaining aid from Greece, 
frustrated every attempt of Caxt\\age, ^Ns^tlxi^. ^a* '^x^ 
was, to enslave them. 
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FROM THE DEATH OF ALEXANDER, B.C. 323, 
TO THE BIRTH OF CHRIST. 

Alexander y having died a young man, lefl no children 
^ capable of assuming the government of his empire. 
This circumstance immediately led to cabals and in* 
trigues among his principal officers — the object of which 
was, to secure, each for himself, as great a share of ihe 
empire as possible. At first, an attempt was made to 
erect a government in the name of one of Alexander's 
childi'en, with one of the Macedonian generals for his 
protector ; the provinces being distributed among other 
gonerajs, as governors. The central government, how- 
ever, wanted strength to keep the governors in subor- 
dination. Every one soon sought not only to make 
himself an independent prince, but to seize on his neigh- 
bour's territory. Then followed a scene of confusion, of 
treachery, and of bloodshed, such as the world has 
scarcely ever witnessed. One of the first results wa3, 
that the whole family of Alexander were successively . 
murdered. Olympias, his mother, the wife of Philip, 
^porished by the hand of the executioner. At length, 
'after nearly all of the generals of Alexander had faiBen 
in battle, or had been murdered, the result of the 
struggle was the partition of die empire into four 
kingdoms, as predicted by Daniel the prophet. To 
Pu^emy Lagus were allotted Egypt, Lybia, Arabia, 
..C«elo*>%ria, and Palestine, To Cassander, Uie son of 
Antipater (whom Alexander had left in Greece, >o 
watch over his interests there), were allotted Mace- 
donia and Greece. To Lysimachus, Thrace, Bithynjii, 
tHad some other Asiatic provinces ; and to Seleiuqu8,.«ll 
tbe other parts of Asia, as far as India. But, alt|}M>ji;|^ 
diese four kingdoms were thus formed out of AJe^- 
,ADder^s empirey there was no cessation of hostilities. 
On the contrary, there were 8i\?Gcvq«»t ^t^x^^ m^(& 
among them, till they were a\\ swaXVo^e^ \i^ Vj ^^ 
-Roman empire. 
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Sybia. — The arrival of Seleucns at Babylon, B. C» 
312, to take possession of the eastern provinces of 
Alexander's empire, after having been obliged by 
Antigonus to fly to Egypt, is called the era of the 
Seleucidae, which word means the descendants of 
Seleucus; and was the era which was long in use in 
the east for computing time. 

Seleucus was a prince of great talent, and much 
beloved by his subjects, for his great clemency. He 
was at war with Antigonus, as soon as he came to the 
throne; and at length succeeded in defeating and 
slaying him in battle, at Ipsus. He and Lysimachus 
were now the only surviving generals of Alexander. 
When both were about seventy years of age, they 
went to war with one another, and Lysimachus was slain. 
Soon afterwards, Seleucus himself was treacherously 
murdered. Seleucus built many cities, 16 of which 
he named Antioch after the name of his son, the 
most celebrated of which was Antioch in Syria on the 
Orontes ; several he named Seleucia, from his own 
name, and several Apamia, from the name of his wife» 
Seleucus was succeeded by 

Aniiochus Soter, who reigned 19 years, and was 
' succeeded, B.C. 261, by his son, 

Aniiochus II. or Theos, — Having divorced his wife, 
Laodice, for Berenice, daughter of Ptolemy, king of 
Egypt ; and on the death of Ptolemy, having put 
away Berenice, and taken back Laodice ; the latter, 
to secure herself from further disgrace, poisoned him, 
and raised her son, Seleucus, to the throne, B.C. 246. 

Seleucus II. or Calinicusy with his wicked mother, 
then put Berenice and her son to death ; which so 
enraged her brother, Ptolemy, that he invaded the 
dominions of Seleucus, and getting Laodice into his 
hands, put her to death. Seleucus embarked in an 
expedition into Parthia, where he was defeated, taken 
prisoner, and after foiu: years' captivity, died. He was 
succeeded by 

Seleucus IIL ox CeraunuSy who a^tet Te\^KBa% «afe 
year, wks poisoned by two of liis officers. 
Aniiochus, suraamed the Greal, sacee^^e^ V\sb 
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His reign was a continued series of wars with the 
neighbouring princes, particularly Ptolemy Philopator, 
king of Egypt, and Arsaces, king of Parthia, which led 
to no important or permanent result. His reign is 
remarkable for having first given occasion to the 
Romans to interfere in the affairs of the east. 
Ptolemy, king of Egypt, dying and leaving a son only 
five years old, to succeed him, Antiochus formed a 
conspiracy, with Philip, king of Macedon, to seize on 
his dominions. Upon this, the Alexandrians sent to 
Rome for protection, which was readily granted ; and 
Antiochus was required, on the authority of the 
Roman republic, to desist from his attempt on Egypt. 
Antiochus, afterwards, on the advice of Hannibal, the 
celebrated Carthaginian general, made war with the 
Romans : but was ultimately defeated, and was obliged 
to purchase peace on the most ignominious terms. 
Antiochus, was afterwards slain, when he was at- 
tempting to rob the temple of Jupiter at Elymais. 

Sekucus IVy sumamed Philopator^ succeeded him, 
B.C. 187. After a reign of twelve years, he died, 
leaving his throne to 

Antiochus IV y surnamed Epiphanesy one of the most 
blood-thirsty and barbarous tyrants, that ever dis- 
graced any throne. The Romans, now in effect, gave 
laws to Syria, so that when Antiochus hesitated about 
obeying some of the commands of the Senate, the 
Roman ambassador drew a circle round him, and 
insisted on receiving an answer before he should leave 
that spot. It was this prince, who, by his outrageous 
, persecution of the Jews, drove them to exasperation ; 
and stirred up that successful resistance of his authority, 
which is recorded in the two books of Maccabees. In 
the midst of this Jewish war, he went on an expedition 
to the east. In his absence, his generals were de- 
feated by the Jews; on which, he hastened back to 
revenge himself upon them ; but died miserably on his 
Journey. 
Alter his deaths the Syrian tYvtoive ?^ «^ ^x^>3 \jci «k, 
succession of usurpers and impoalOTS, yiVvo y^^\q!!^ 
followed one another, and wYioae xiwxiea W \% \Ma\ 
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necessary to record. The last of them was Antiochfia 
Agiaticus. In his reign, Pompey, the Roman general, 
overran his dominions and reduced Syria to a Roman 
province, B.C. QS. 

Egypt. — Ptolemy Lagusy afterwards Sotev^ who 
obtained as his share of Alexander's empire, Egypt 
and the neighbouring countries, reigned 39 years. He 
greatly embellished the city of Alexandria, which he 
* made the capital of his dominions. He was, like 
Seleucus I. the best of his race. He died about 284 
years B. C. and was succeeded by 

Ptolemy Philadelpus. — The most important events 
of the reign of this prince were, his founding the 
celebrated Alexandrian library ; his causing the Sacred 
Scriptures of the Jews to be translated into Greek, 
which translation is still extant, under the name of the 
Septuagint Version, from tha tradition that seventy 
persons were employed in executing it ; and liis 
opening a port on the western side of the Red Sea, 
by which he drew the commerce of the east from 
Tyre, to Alexandria, his capital. He was the first ' 
• Egyptian king, who entered into an alliance with the 
Romans. 

Ptolemy Euergetes, — This name, which signifies 
benefactor, was given to him by the Egyptians, 
because he restored to them the idols, which had been 
carried away by Cambyses into Persia. In a war with 
Antiochus Theos, king of Syria, he proved successful ; 
and greatly enlarged his dominions towards the east. 
He also extended his kingdom southward, on both 
sides of the Red Sea, even to the straits of Babel- 
mandel. He died in the 27th year of his reign, B. C, 
221. During these reigns, the Jews enjoyed, at 
Alexandria, the same privileges with the Macedonians ; 
and this induced great multitudes of that nation t(» 
Ket tie there. Ptolemy Euergetes was succeeded by 

Ptolemy Philopatory who began Yv\^ T^ivgcv \y^ ^^ 
murder of his brother Magas ; and tWiv ^«LN^\v\\ft&^ 
up to universal hcentiousness. H\s\dn^^vi«\\.^\xv\K> 
confusion, and continued so tiU \V\s deaX\v, ^.^•'^^^• 
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The Jews were threatened in this reign with extirpation, 
for refusing to worship the Egyptian idols ; hut were> 
as their historians say, miracidously preserved, and 
restored to their privileges. 

Ptolemy Epiphanes succeeded him, when he was an 
infiuit, of five years old. Scipio had just defeated the 
Carthaginians, and forced them to humiliating terms of 
peace ; and the young king was, as has ah*eady been 
mentioned, threatened by the kings of Syria and 
Macedon ; but the Alexandrians placed him under the 
protection of the Romans. Ptolemy, on coming of 
age, by his mal-administration, drove the Egyptians 
into rebellion. He, however, crushed the rebellion ; 
and after having granted terms of peace to the 
revolted nobles, put them all to death. He was 
soon after poisoned, B. C. 181, and thus left his 
dominions to 

Ptolemy Philometer, a child of six years old, under the 
tuition of his mother Cleopatra. In a war, which he 
had with the kings of Syria, towards the beginning of 
his reign, he was made prisoner ; and this induced the 
Alexandrians to raise his brother, 

Ptolemy Physcon to the throne. — Ptolemy Philometer, 

however, recovered his liberty ; and the two brothers 

at first united in opposition to Antiochus Epiphanes, 

who was seeking an opportunity of availing himself of 

the distracted state of the kingdom, to obtain possession 

of it. Antiochus then proposed to invade Egypt ; but 

was prevented from doing so, by the intervention of 

the Romans. Philometer was one of the best of» that 

race ; and Physcon, one of the very worst. Under 

the sanction of the Romans, Philometer reigned in 

Egypt, and Physcon in Libya and Cyrene. PhUometer 

was slain in battle with Demetrius king of Syria, and 

Cleopatra, his queen, attempted to secure the kingdom 

for her son : but Physcon making pretensions to it, he 

married her, and then murdered her son in her arms. 

TAe remainder of his reign was a continual series of the 

most revolting crimes. He died, 1B.C \Vl,«xi^^^% 

succeeded by 

^^olem^/ Lathyrus. — Cleopatm, mo\]i[iet o^ \.«x!k^x>m^ 



ANCIENT HISTORY. — EIGHTH ERA. 155 

attempted to govern him and the kingdom at the same 
time ; but finding him not sufficiently tractable, she 
instigated the Alexandrians to drive him from the 
throne, and to place his younger brother, Alexander, 
upon it. He, finding his mother's dictation insup- 
portable, caused her to be murdered. He was thei\ 
driven ti'om the throne by the people, who would' not 
have a matricide for their king; and Lathyrus was 
recalled. Thebes, was one of the cities which had 
rebelled against Lathyrus, and it continued to resist 
him; but, afler a three years' siege, he took it, and 
gave it up to plunder and devastation : so that it 
never afterwards recovered its former mfluence and 
splendour. On the death of Lathyrus, he was suc- 
ceeded by 

Alexander IL under, the protection of the Romans, 
among whom he had liv^. The Alexandrians had, in 
the meantime, chosen Cleopatra for their sovereign ;- 
and on the arrival of Alexander, it was agreed that he 
should marry her. This was done, but nineteen days 
afterwards, he murdered her ; and afterwards con- 
tinuing to perpetrate the most horrible crimes, the 
people rose up against him, and obliged him to flee for 
protection to Pompey, the celebrated Roman gener^. 
He soon afterwards died, leaving ail his rights to the 
Roman people, declaring them to be the heirs of his 
kingdom. 

Ptolemy Auletes was heir to the throne ; and en- 
deavoured to obtain possession of the kingdom, by the 
consent of the Roman Senate, among whom he ex- 
pended large sums of money. After many disappoint- 
ments, he at length obtained the crown, and held it 
for four years. On his death, he left a son and two 
daughters under the tuition of the Roman people. One 
of these daughters was the celebrated Cleopatra, who 
makes so conspicuous a figure in the civil wars of Rome. 
With Cleopatra ended the race of the Ptolemies^ 
who had reigned over Egypt fot XJoa ^^^jcfc oJl '^^t. 
years, Egypt then became a piovmce ol Ocva ^ws^wsv 
empire. 
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In the other two kingdoms, namely, Thbace and 
Macedon, into which Alexander's empire was divided, 
no events affecting the general history of the world 
took place, except such as were connected with the 
history of Rome, till they were both swallowed up in 
• that all-absorbing empire. We therefore proceed to 
give a brief view of the history of 

Rome, from the age of Alexander, till the advent 
of the Saviour of the World. The last and most ' 
formidable enemy that the Romans met with, in their 
wars' to obtain the sovereignty of Italy, was Pjnrhus, 
king of Epirus. He was brought into Italy by the 
Samnites and Tarentines, to assist them against the 
Romans; and it was not till after a six years' war, that 
the Romans were able to expel them. Pyrrhus was 
killed at the siege of Argos, B.C. 272; after which, 
the unsubdued states of Italy submitted to Rome. 

Soon after this, the Romans were engaged in the 
first war with the Carthaginians; usually called the 
first Punic War, from the Carthaginian name, Poeni, or 
Phoeni, which they had, as being descended from the 
Phoenicians. This war was occasioned by the Car- 
thaginians having possession of part of Sicily, and 
grasping at possession of the rest. The Mamertines, 
having been defeated by Hiero, king of Syracuse, and 
reduced to great distress, had resolved to surrender the 
city of Messina to him ; when Hannibal, the Cartha- 
ginian general,*" obtained possession of it by stratagem. 
The Mamertines called in the assistance of the Romans ; 
and thus brought Rome and Carthage into direct 
collision. The war continued 24 years; and ended in 
the Romans obtaining possession of Sicily, and forcing 
the Carthaginians to conclude a peace on very dis- 
advantageous terms. 

The interval between the first and second Punic 

Wars, was occupied in subduing some tribes of Italy 

that had revoked; and also in takitv^ i^ossession of 

Corsica, Sardinia, and Malta. TV\e secoxv^ "^Mme-^w 

^ss purposely provoked by the youi\geT YlaxvcC^t^, tiw« 

S^eneral of the Carthaginian army. Ke io>w^^ »^ ^^^ 
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text for attacking Saguntum, a city in alliance with . 
Rome. The Romans remonstrated, but in vain; and 
war was the consequence. Hannibal, having taken 
measures for securing Africa and Spain, crossed the 
Pyrenees, and then continued his march to the Rhone. 
This he passed, in the face of some opposition from the 
Gauls ; and then, scaling the Alps with his army, he 
descended into the plains of Italy. There, by a series 
of able measures, military and diplomatic, he main- 
tained himself for 16 years; defeated the Romans in 
several pitched battles, — ^namely, at Ticinium, at 
Trebia» at Thrasymene, and at Cannae ; and brought 
Rome itself into the most imminent danger. Had he 
been supported by his country, as its interests required, 
he might probably have turned the scale permanently 
in its favour. But an envious faction at home refused 
him the necessary supplies; and, for a considerable 
time, he could do little more in Italy, than maintain 
his gromid. At length Scipio, the Roman General, 
after defeating the Carthaginian forces in Spain, 
passed over to Africa, and threatened Carthage itself 
Hannibal was then recalled to defend his native city. 
He left Italy with regret, and contrary to his own 
judgment. He encountered Scipio at Zama ; but his 
army, consisting chiefly of mercenaries, was unequal to 
the army which Scipio commanded, and was defeated, 
B.C. 196. Peace was then made on terms for Carthage ' 
still more humiliating. 

The Romans, however, were not satisfied with 
humbling this rival republic. It was a favourite maxim 
with some of their statesmen, that Carthage should be 
overturned. An opportimity soon occurred of re- 
newing hostilities. The Carthaginians were anxious 
to avoid war, and made many extraordinary conces- 
sions ; but nothing would satisfy the Romans. They 
proposed that Carthage should be destroyed, and a 
city to accommodate the inhabitants, built IQ \x\.\L^^ 
inland. This proposal drove t\ve CaxxXvwgeKvaxx'** \a 
despair, and they determined to xe^isX Vo \Jsvfe \i\X^- 
most. The city was besieged*, t^cie ^eci^e ^e^'5^^ 
themselves with the greatest TesoV3L\:\oti.% XwjJ^^^'^ 
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betrayed by one of their own citizens, the city was 
taken by storm, and destroyed B.C. 146. 

The manner in which the Romans were led to 
■ interfere in the affairs of Egypt, on the accession of 
Ptolemy Philometer, has already been related. 

Similar causes led to their interference in the affairs 
::>of Greece. After the death of Pyrrhus, king of Epirus, 
aJthe Macedonian kings reswned their audiority over 
' Greece. An effiDrt was made hy a confederacy among 
, the Greek states, ' called the Achaean league, to assert 
1. their liberties; but, in consequence of their mutual 
■jealousies, and want of good faith, they never shook 
o£P the shackles, in which Philip, the father of Alex- 
. ander, had boimd them. At length, the ambition 
of the Macedonian king, induced him first to enter 
into a league with Hannibal, and afterwards to engage 
in an enterprise agamst Egypt, which was under the 
protection of the Romans. These aggressions, together 
. with an application for protection from Athens, induced 
• . the Senate to declare war against Macedon, B. C. 200. 
This contest lasted four years, when Philip, having 
been defeated by the Consul Flaminius, agreed to 
peace. Philip died B.C. 179, being in the interval 
between the second and third Punic Wars, and 
during the reign of Antiochus Epiphanes, king of Syria. 
Perseus, his son, succeeded him, and immediately 
began to make preparation for war with Rome. The 
Romans, anticipating him, sent an army against 
Macedon. Perseus at first defeated the Romans ; but 
was ultimately defeated by the Consul, Paulus iEmilius. 
When the Romans first defeated Philip, they pro- 
claimed freedom to Greece ; and the infatuated Greeks 
exulted as if they were really free. They seem to 
have forgotten that, by receiving their freedom from 
Rome, they put it* in the power of Rome to take it 
i.away. Accordingly, in the same year that the Romans 
. destroyed Carthage, their Consul Mmnmius destroyed 
. Corinih ; and reduced Greece to the Tank of a Roman 
' province, B. C. 146. 

Not long after jthis, a cQiiteat<iorMaeBoeA.>a«tew«ssv 
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had effected the ruin of the republic. Tiberhis^ 
Gracchus, a tribune, proposed to revive the Agrarian 
or Sempronian law, by which no citizen was permitted 
to hold above 500 acres of conquered lands. This 
attempt so irritated the senators, that during the 
tumult of an election, they assassinated Gracchus, and 
300 of his partisans. His brother Caius Gracchus, 
when tribime, made a similar attempt; and on his 
return to a private station, was persecuted to death. 
Thus was begun, by the senators, that system of 
persecution, which very soon fell most heavily upon 
themselves. In the meanwhile, however, the republic 
continued to be successful in its foreign wars ; and 
country after country was annexed to the empire by 
conquest, or by treaties, or by the bequests of sovereign 
princes. 

The next important transaction, in which the Romans 
were engaged, was the war against Jugurtha, king of 
Numidia. He liad come to die throne by the murder 
of his uncle's sons, Hiempsal and Adherbal. An ap- 
peal was made to the Romans against the treachery 
and oppressions of Jugurtha ; and they made war on 
him, and ultimately took him prisoner, and brought 
him to Rome ; where he was strangled in the prison. 
In this war, the celebrated Marius first distinguished 
himself. 

The Cimbri and Teutones, threatening to cover Italy 
with desolation, Marius was sent against them, and 
defeated them with immense slaughter. 

But the ambition and revengeful spirit of Marius 
brought innumerable calamities upon the republic. He 
proposed again the execution of the Agrarian law, 
relative to the lands recently recovered from their 
enemies. This produced the social war, — so called, 
because it was a war of the Italian states upon Rome, 
provoked by the operation of the Agrarian law. It 
lasted three years : and, after a slaughter of wvox^ \3wasv 
300,000 men, the Senate succeeded \iv -^uIXavn^ «^ ^Vw^ 
to it, by gran ting f in part, the demands o^ \&^ ^^«^^ 
B. a 87. 
The next important war in wV\cV\ iVve ^oxcvw\% ^« 
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engaged, was that with Mithridates, king of Pontus! 
This prince obtained possession of Phrygia, by bribing 
one of the Roman generals. He was driven out of it, 
by Sylla ; and this expulsion laid the foundation of 
determined enmity to the Romans. He proved one 
of the most formidable enemies they ever had. He 
was, however, subdued, and forced to sue for peace. 
But this war was the occasion of more disastrous conse- 
quences to the state, than the resistance of Mithridates. 
Sylla and Marius contended for the privilege of con* 
ducting the war, which was likely to prove lucrative. 
Marius gained the popular interest, and was appointed 
to the command ; but Sylla marched to Rome, with six 
legions, proscribed Marius, and eleven of his adherents*, 
who fled. Sylla, now deeming himself secure, returned 
to prosecute the war with Mithridates ; but Marius 
returned to Rome, massacred great numbers of citizens 
and distinguished senators, and abrogated the laws of 
Sylla. Marius then caused himself to be elected 
consul with Cinna ; but survived his election only six- 
teen days. 

Italy, on Sylla's return, became the theatre of civil 
war ; in which Carbo the Consul, and the younger 
Marius were slain. Sylla, every where victorious, 
entered Rome in triumph, trampled on the laws, pro- 
scribed 80 senators, and several thousands of citizens, 
and gave up his enemies to military execution. Julius 
Caesar, who was nephew of Marius, narrowly escaped 
the carnage, while Pompey was a zealous partisan of 
Sylla. Sylla died, B. C. 78. 

The civil war still continued ; and also a servile war 
against about 40,000 rebel slaves raged. Pompey so 
much distinguished himself in these wars, that he was 
vested with the supreme command of the Roman army, 
and sent against Mithridates, king of Pontus, whom lie 
subdued ; and carrying the war beyond Pontus, he 
subdued Armenia, Syria, and Palestine. From these 
conquests, he returned to Rome, B.C. 63. 
Meanwhile, Julius Caesar was sigtva\\2.\i[X^ \Cvco&^\^ \w 
the west. Returning in triumph ftom ^^mv^V^ ^o\mA 
Home divided into two factions; lYve one aXXacJcvfe^ v» 
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Pompey, the other to Crassus, who was the richest of , 
the citizens. These men, Caesar had the address to 
unite, and to bring to an agreement to form a tri- 
umvirate with him, the object of which was, to divide 
the government among themselves. They accordingly 
partitioned the provinces among them : Pompey taking 
Spain ; Crassus, Syria ; and Caesar, Gaul. 

Crassus, on entering on his province, made war on 
Parthia ; and was defeated, and slain. This broke up 
thfe triumvirate ; for Pompey and Caesar, coming into 
direct collision, a contest immediately arose, who 
should be at the head of the state. Pompey had chief 
influence in the Senate ; Caesar among the soldiers. 
Caesar marched to Rome, and forced Pompey te retire. 
Pompey went to Greece, where he raised an army 
to withstand Caesar. Thither Caesar followed him : 
and, encountering him at Pharsalia, totally defeated him. 
Pompey fled to Egypt, where he was treacherously 
murdered. Caesar, after this battle, overran Egypt, 
Syria, and Pontus, and then returned to Rome. 
Pompey's party was not yet extinct : one portion of it 
was in Africa. Thither Caesar went, and defeated it. 
Another part of it, was in Spain : thither he next led 
his army, and overthrew it. He then returned to 
Rome, where he was greeted by the acclamations of 
the citizens ; but, almost immediately afterwards, was 
assassinated in the senate-house, at the foot of 
Pompey's statue. 

His death rekindled the flames of war. The Senate 
had its interests to promote ; Antony, master of the 
horse, had his ; and Octavius, Caesar's sister's grandson, 
then only 18 years of age, had views and interests 
different from both. After a series of intrigues and 
treacheries, a second triumvirate was formed, consisting 
of Octavius, who had assumed the name of Caesar 
Octavianus, Antony, and Lepidus. The temporary 
alliance between these three, was fowTvde.^ \ss^^xv ^ 
proscription of the enemies of eacYv \ axv^ ?»^^ '$>«^^<s«% 
and 2000 Knights being included m xVvva y^o^w^V^^wv^ 
soon Hlled Rome with b\oods\\ed axvd \«rtox. /^ 
triumvirate then proceeded tn &u\>d>jLe xJcve cOTS»\f««^ 
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against Caesar. The contest was decided in Greece ; 
the last decisive battle being fought at Philippi. After 
the death of the conspirators, the triumvirs divided the 
Roman empire among them. Antony, by this par- 
tition, went to Egypt, to govern the Eastern kingdoms, 
There he met wiUi the notorious Cleopatra, and was 
so fascinated by her, that he ceased from that time to 
attend to his own interests with energy. Meanwhile 
Octavianus, whose unceasing aim was to centre the 
supreme power in his own person, easily found moans 
to undermine Lepidus, to deprive him of all authority, 
and force him into banishment, where he died in 
x^bscurity. He then contrived to quarrel with Antony. 
The pretence was the insult which Antony had o£Pered 
to his sister, whom he had married, and then deserted 
for Cleopatra. The war was decided by a naval 
engagement at Actium, in which Antony was defeated. 
He fled to Egypt, whither Octavianus followed him ; 
. and, finding it impossible to retrieve his affairs, he put 
.bimself to. death. Cleopatra, also, after a fhiitless 
tUttempt to, gain Octavianus, caused herself to be bitten 
by an. ^sp, and died. Octavianus thus became sole 
t^Qoi^^JCch of the Roman :empire, B.C. 27, — ^md received 
^#'6m.4bet<6enate, the title, Augustus, by which title he 
:J8 Usually known. Augustus, having firmly fixed him- 
i.9elf .m.:the sovereign authority, his ferocious character 
i^eems greatly to have softened; and he employed 
himself sedulously in promoting the welfare of his 
. .empire. It was in the 23rd year of the reign of Augustus 
..Geesar, when the empire was in profound peace, that 
.(the Saviour of the World was born at Bethlehem. 
.,The Christian era began four years later. The reason 
of this was, that the birth of the Saviour was not used 
'48 an era for the computation of time, till some cen- 
turies afterwards ; and, in computing the time back- 
wards, a mistake was made of four years ; so that his 
.'birth really took place In the year of the world, 4000; 
.although, in consequence of tihia etrot, tVve CVvml^aIv 
-fiTB corresponds to the year of the wotVd 4Q04. 

•fra>£A.-*^Jlie onlj couiDtry Ijosldea B«]EQft> ^Vow 
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affairs, during this period, it is necessary to notice, is 
Judea. After the death of Alexander, the Jews fell • 
under the dominion alternately of the Egyptian and> 
Syrian kings, as the one or the other were able to take ^ 
possession . of Palestine. Judea was, consequently, 
during this period, almost constantly the theatre of 
war. Antiochus Epiphanes, on his accession to the ■ 
throne of Syria, B.C. 175, being much in want of 
money, received an offer of 350 talents from Jason, the' 
brother of the high priest, on condition that he should 
be made high priest instead of Onias, and that Onias 
should be confined for life at Antioch. This contract 
was completed. Jason entered on the office, and ^ 
being a zealous admirer of Greek customs, he sus« 
pended the worship of Grod in the temple, and gave 
himself up to Paganism. Jason was afterwards sup- 
planted, in the same manner, by Menelaus, another 
brother, who offered 300 talents more, for the high- 
priestliood. A report afterwards, reached Jerusalem, 
that Antiochus was dead. The people could not 
refrain from expressing their joy, which coming to the 
ears of Antiochus, he entered the city, and put to 
death, it is said, 40,000 of the inhabitants, and sold 
as many more for slaves. Some years afterwards, 
Antiochus having been mortified by the Romans, 
resolved to wreak his vengeance on the Jews, and sent 
his General with the most sanguinary orders to put an 
end to their religion. A scene of carnage then com- 
menced that has hardly any parallel in history, till the 
people were driven to desperation; when a priest 
named Mattathias collected a small body of resolute 
men, and, after many struggles, succeeded in driving 
the Syrian army beyond the borders of the kingdom* 
He was succeeded by his son, the renowned Judas-) 
Maccabaeus, who defeated the Syrians in five pitched 
battles, and baffled all their attempts to recover Pales-- 
tine. Antiochus was in Persia, whilst tiv\?» xe«c\xiSSss«^' 
was taking place in Judea. Mad witYv Ta;g<fe^\\^\va&\s20!R^^ 
back, breathing out slaughter and de^tT>\cXAsytv ^^tos^ 
the Jews, when he was seized mtVi «k. xsiox\»\. ^^se»»* 
and died at Tabse, a town on lYie ^ow\:\et% o^ "^^^ 
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IM^' Babylonia. The Syrian Generals renewed the war, 
and were defeated repeatedly by Judas, who was at 
length slain in battle, B.C. 161, and was succeeded by 
Jonathan, his brother. Jonathan, conducted the affairs 
of the nation with the same, prudence and success, till 
he was treacherously murdered. He was succeeded 
in the command by his brother, Simon ; who, after 

foverning wisely, for some years, was murdered by 
^tolemy, who had married his daughter. Simon was 
succeeded by his son, 

John HyrcantiSy who took the title of King. He was 
the first king, after the captivity ; and in his reign, the 
nation rose to greater prosperity than it had enjoyed at 
any period since the restoration. On his death, B.C. 
107, he was succeeded by 

Aristobulus, his eldest son, who proved a tyrant 
and a murderer. After a short reign, he was sue- . 
ceeded by 

Alexander Jannceusy B.C. 105, who made some con- 
quests to the eastward of Jordan. Returning from his 
conquests and triumphs, he gave himself up to luxury 
and dissipation ; and brought upon himself diseases, of 
which he died. He was succeeded by 

Alexandra^ his wife, B.C. 78, during the contests of 
Mithridates, king of Pontus, against the Roman power. 
In her reign, the Pharisees having obtained her ear, 
rose "to influence, And persecuted the party that was op- 
posed to them. She died B.C. 70, and was suc- 
ceeded by 

Hyrcanusy her eldest son ; who, in three months, was 
driven from the kingdom by 

AristobubiS) his younger brother. It was in the con- 
test between these two brothers, that Antipater, an 
Idumsean proselyte, and the father of Herod, the first 
of that name, came into notice. Under pretence of 
supporting the cause of Hyrcanus, he contrived to ingra- 
tiate himself with the Romans, and, after Jerusalem was 
^ taken by Pompey, B.C. 63, in t\\e wat that exv^M^d b^« 
tweeo Csesar and Pompey, Antipatet foMXvd axv cs^vw- 
tuuity of obtaining the favour of thefoxmeT, axvdxive x^- 
«^^ ^as, that 
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Herod^ his son, was made King of Judea, by Mark 
Antony, B.C. 40. He became one of the most furious 
blood-thirsty tyrants, whose names stain the page of 
history. He had married the daughter of Hyrcanus, 
through whom his family enjoyed all its dignity and in- 
fluence. Becoming jealous of the rank which she po$r 
sessed independently of him, hc' caused her and all hjar 
family to be put to death. After he was firmly settle^ 
on the throne, he set himself to beautify his dominions* 
He rebuilt Samaria; calling it Sebaste, in honour of 
Augustus Caesar. He built a stately palace on Mount 
Zion : he also built the city of Cesarea ; which name 
was given to it also in honour of Augustus. But his 
most celebrated work was tlie rebuilding of the temple 
at Jerusalem, on a scale of great magnificence. It was 
towards the close of his reign, that the Lord Jesus 
Christ was born at Bethlehem ; on which occasion he 
caused all the infants in Bethlehem, under the age of 
two years, to be massacred in cold^ blood, in the hope 
that the new-born Messiah would perish among them. 
He soon after died himself, in extreme torture, leaving 
his dominions divided among his four sons, who, from 
their inheriting a fourth part of the kingdom, were called 
Tetrarchs. One of these sons was that Herod, tetrarch 
of Galilee, who put to death John the Baptist, and who 
derided our blessed Lord, when he was sent to him by 
Pilate, the Roman Governor. Archelaus had Judea for 
his province ; but, incurring the enmity of his subjects, 
they accused him at Rome, and ultimately procured his 
banishment. Judea was then made a Roman province, 
and continued to be so till the destruction of Jerusa- 
lem ; except for a few years, during which by the fa- 
vour of Caligula and Claudius, that Herod reigned, who 
put to death the apostle Jame^, and imprisoned Peter ; 
and who, after a vain-glorious speech, was smitten with 
the diseases of which he died. Agrippa and Bernice, 
before whom Paul pleaded his cause, while Festua wa& 
Roman Governor, were also of t\\eaaTcv^^axx!SL'^. ^^S^"^"^ 
reigned however ^ not over Judea, W\. on ex %wa^ '^^ '^^ 
neighbouring districts. 
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MODERN HISTORY. 



That portion of the history of the world, which fol- 
lowed the birth of the Lord Jesus Christ, may fitly be 
called Modem History ; because the institutions of the 
empire of Rome, which then had reached its height, 
still continue to influence the western world ; and par- 
ticularly, because that great revolution of religion, and 
generally of the human mind, which then commenced, 
has continued to advance ; and, in the present day, is 
proceeding with unabated, or rather renewed, vigour. 

This portion of history, like that which preceded it, 
from the creation of the world, might also be regarded 
as distributed into periods of 500 years, by remarkable 
eras. The first period of 500 years, after the Christian 
era, is marked pretty nearly by the reign of Justinian, 
and the fall of the western empire. The second period 
b marked by the reign of William the Conqueror, and 
the settlement of the Gothic nations. The third* is 
marked by the discovery of America, the fall of the 
eastern empire, and the Reformation. These divisions, 
however, do not suggest the leading revolutions in the 
history of the world, since the birth of Christ. We 
rather, therefore, adopt the following eras, as our rest- 
i&g points. The dates are given in roimd numbers. 
I. The era of Constantine, marked by the toleration of 
Christianity, and the division of the Roman territory 
into the Eastern and Western empires, A.D. 300. II. 
The rise of Mahomet, A.D. 600. III. The Crusades, 
A.D. 1100. IV. Charles V. of Germany, and the dis- 
covery of America, A.D. 1500. And V. Bonaparte and 
the French Revolution, A.D. 1800. 
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▲.D. 



100 I 

101 

to 

200 

201 
to 
900 



ERAS. 



Cen- 
turj. 



PRINCIPAL PERSONS OR EVENTS IN 
EACH CENTUKY. 



JESUS CHRIST 



I Jesus Cmdfied under Tiberius, Emperor, A.1X 391 
Jerusalem destroyed by Titus, A.D 70. 
Persecution of Christians. 

Tn^t^n, Emperor. 
2nd Antoninus Pius, Emperor. 

Persecution of Christians. 

Pertinax, Emperor. 
3rd Dioclesian, Emperor. 

Persecution of Christians. 



301 
to 
400 

401 
to 
^00 



501 
to 
600 



CONST A NT I NE 



F^^ 



4th 
5th 



Persecution ceases, A.D. 313. 
Constantinople built, and Empire divided. 



Rome plundered by Alaric the Ooth, A.D. 410. 

Attila, king of the Huns. 

We8t«*rn Empire overt urned by Od oacer, A .D.476* 



6th 



Justinian, Emperor of the East. Bellsarins. 
Narses defeats the Ooths in Italy. 



Mahomet's flight, or Hegira, A.D.ft22. 
Caliphate established. 
Saracenic conquests. 



601 
to 

700 



MAHOMET. 



7th 



Saracens defeated, and their progress stopped by 
8th I Pepin, king of France. [Charles MarteL 
I Charlemagne, Western Empire rev ived. 

I England united in one Monarchy. 
Danes invade England. 
Alfreo. 



701 

to 

800 

801 
to 
flOO^ 

901 

to 

1000 

1001 

to 

1100 



10th 



Normans establish themselves in France. 
Hugh Capet, king of France. 



CRUSADES. 



nth 



Canute, first Danish king of England. 
William the Conqueror, king of^England, 106S. 
Crusades commence, A.D. 1095. 



Henrv II* of England, receives the aatmitttkm 
of the Irish Kings. 

Sa ladin, Sultan of Egypt, A.D. 1198. 

Ifilagna Charta, signed b v King Johm, 1315. 
Zengia Khan overruns Asia. 
Rise of Ottoman Empire. 



1101 

to 

1900^ 

19dl 

to 

1300 



1301 

to 

1400 



13th 



13th 



14th 



Battle of Bannockbom, 1314. 

Tamerlane overruns Asia. 

Henry IV. ciaurps the English throne. 



Printing invented, A.D. 1440. 
Constantinople taken by the Turks, A.D« 1453. 
America discovered, A.D. 1^3. 



f40I 

to 

1500 



15th 



1501 
to 

1600 

1601' 

to 

1700 



CHARLES V. 



16th 



Henry VIII. king of England. 

Reformation. 

Elizabeth. Defeat of Spanish Armada. 



1701 

to 

/IdlXf 



BONAPARTE. 



Louis XIV. king of France. 
I7th Charles I. king of England, beheaded, A.D.1649. 
Willia m and M ary, king a nd queen of Gt. Britain 

I Peter the Great, of Rosala. \ 

Unit.Stateaof Xmet\c«k«j&>«M^w\'fcftwfe^>»^''^^^^ 
Louis XV\. k\i\R ot VTMvco.\^^\ift^^^ fe^X^xysR 



/ 




Union of Great "RxXteXxv «a«L\T«\»sA. ^ 

South Amertcwi ^V^^^^** *?^*S SSiS 
About, of Slave TT«Ae, ft..T>.\«»^*^^ -tAW^ 
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At the birth of Jesus Christ, nearly the whole of 
that territory that had been successively occupied by 
the Babylonian, the Persian, and Grecian monarchies, 
was under the dominion of the city of Rome, now itself 
governed by a despotic monarch, retaining, indeed, the 
forms of a republic, but really under the absolute 

. government of a military chief. And besides the 
territory of the former monarchies, this great empire 
now included under its sway those western countries, 
Spain, France, Holland, or Batavia, as far as Britain, 
which were scarcely known to history, even at the 
latest of the former eras. It was, with the single ex- 
ception of Palestine, pagan. That country was- inha- 

• bited by the Jews ; who derived their religion with 
more or less purity, from the Scriptures of the Old 
Testament. 



FIRST ERA. 
Birth of Jesus Christ 

rmST CENTURY. 

« After the birth of the Saviour of the world, Augustus 
continued to govern the empire with much good judg- 
ment and clemency, attending to its internal order and 
prosperity, and to its protection from foreign invasion. 
Towards the end of his reign he adopted his step-son, 
Tiberius, and appointed him his successor in the empire. 
He died, A.D. 14, in the seventy-sixth year of his age, 
and the forty-first of his reign. 

Tiberius succeeded him, a man naturally of dark 
suspicious temper — a disposition which was fostered by 
the circumstances in which he was placed — ^till he be- 
came a torment to himself, and a scourge to all who 
fell within his reach. In the 12th year of his reign, he 
retired to the Island of Capre®, opposite Uk Nasjles^ 
which he has rendered infamous b^ \v\s ctm^Xaks*^ «xv^ 
A» abominable debaucheries. In tVvis ic^XxeaX. Vt x^- 
Gained issuing his murderouft edicts, tVWv\ve ^^x^ ^^^ 
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of his reign, and 78th of his age ; when he was seized 
witli illness, and in that state, was put to death by one 
of his attendants. Previous to his death, he had 
appointed Caligula his successor, who seems to have 
recommended himself to him chiefly by his profligacy. 
It was in the 18th year of the reign of Tiberius, that 
the Lord Jesus Christ was crucified. 

Caligula succeeded him, but was remarkable for 
nothing but his extravagant vices. His cruelty, his 
rapacity, his profligacy, and his licentiousness, were 
without bounds, till the injuries which he inflicted on 
the citizens of every rank, became intolerable. A con- 
spiracy was formed to murder him, which proved suc- 
cessful, in the 4th year of his reign, and the 29tli of his 
age. When Caligula was slain, no successor had been 
named ; the Senate met, and some of the Senators pro- 
posed to avail themselves of the opportunity of re-estab- 
lishing the liberty of the city and empire: but they were 
opposed by the populace and the soldiery, who preferred 
to the government of a Senate, the largesses and the 
shows by which the Emperors sought to secure their 
favor. The soldiers and the populace, therefore, were 
resolved to have an Emperor ; and some of them pass- 
ing round the palace, foimd Claudius, the uncle of 
Caligula, a man about 50 years of age, who had been 
known chiefly by his imbecility : — ^him they took upon 
their shoulders, and proclaimed Emperor. 

Claudius began, as most of the Emperors did, to 
reign well. He paid great attention to the making of 
aqueducts, roads, bridges, harbours, and other works of 
public utility ; but, partly under the influence of an 
infamous woman, his wife, and partly through suspicions 
and fears to which his exalted rank exposed him, he be- 
came jealous and cruel, and a multitude of persons of the 
flrst families in Eome fell a sacrifice to his apprehensions. 
At length his wife, becoming apprehensive for her own 
safety, caused him to be poisoned, after he had reined 
13 years, A.D. t5^i. In the reigu o^ C\atU'(^>>&'» ^"^^^s^ 
was invaded a second time by t\\e l^oxxvaw^. TSxe^ ^e^^ 
resisted by Eoadicia, a British Qtueexv •, \iMX> Vet ^xtkj 
was totally defeated, and the Bntom de^rvN^^ ^'^ ^^ 
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power, and, as it would appear, the incliuation to resist 
He was succeeded by 

Neroy son of Agrippina, the second wife of Claudius* 
He, too, began to reign well, but afterwards rushed 
with such headlong fury into every species of wicked- 
ness, as to eclipse the enormities even of Tiberius, 
Caligula, and Claudius. The first indication which he 
gave of the native cruelty of his heart, was the order- 
ing his mother Agrippina to be executed, and coolly 
observing, when he saw her dead body, that he never 
had thought his mother was so handsome a woman. 
The whole of his future life was divided between the 
most frivolous occupations, and the perpetration of 
cruelties — ^the recitals of which make the soul to shuddel'. 
Chariot-driving was his favourite amusement. He also 
valued himself upon his skill in music, and even con- 
descended to appear as a public performer. But on 
the other hand, his thirst for blood was insatiable. 

During his reign, a great part of Rome was burned ; 

and most historians attribute to him the con^agration. 

To remove the odium of it from himself, he attributed 

it to the Christians, who were then beginning to attract 

. attention ; and upon that pretence commenced an in- 

; human persecution against them. Some of them were 

•covered with the^kins of wild beasts, and in this dis- 

r guise, devoured by. dogs; some were crucified, and 

others burned alive. It was in this persecution that 

: Paul was imprisoned the second time, as mentioned in 

his second epistle to Timothy, and in all probability 

suffered death. Peter also, it is generally believed, 

suffered about the same time. 

Seneca, the celebrated philosopher, had been his 
tutor ; and Nero, having taken up some suspicion that 
he was accessary to a conspiracy against him, sent him 
an order to die ; which order Seneca obeyed. Lucian^ 
die poet also, the nephew of Seneca, received a similar 
order, for the same cause, and obeyed it. Nero mur- 
dored his wife, Octavia, that he ml^ht marry an in- 
&tnou8 woman, named Poppaea, and \vet Yve ^^\^\^^^ 
iriUed by a kick, while she was va a stale o^ ^^e^^cvK:^* 
^or thirteen jears was lie ]^eTm\tt.ed t\iw& Xa> wjJww^ 
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human nature, till at length the empire was roused to 
rid itself of such a monster. Servius Galba, who was 
at that time Governor of Spain, and much revered 
both by the soldiery and the citizens, accepted an in- 
vitation that was given to him to march an army 
towards Rome. When Nero heard that Galba had de- 
clared against him, he gave himself up for lost. He made 
one or two efforts to put himself to death, but his 
courage always failed him. He at length fled out of 
the city, to the country house of one his freedmen. 
There again he purposed to put himself to death, but 
dared not, till he heard that the senate had decreed that 
he should be put in the pillory, and scourged to death, 
and that the soldiers were actually in pursuit of 'him 
for that purpose. Then, by the assistance of an ^ at- 
tendant, he gave himself a mortal wound with a dagger, 
and expired, just as the soldiers who pursued him burst 
into his apartment. 

Galba succeeded him, and soon found that, being 
raised to the throne by the ariny, it required more stea- 
diness of purpose and of conduct than he could com- 
mand to keep the soldiers in subordination. In his 
attempts to do so he rendered himself unpopular, and 
tonished an opportunity for Otho who had been a 
fevourite of his, and who expected to succeed him, to 
attempt to imdermine and depose him. In this Otho 
succeeded : — the soldiers bore him on their shoulders to 
the Forum, where they found Galba, and put him to 
death. 

Otho, accordingly, succeeded to the throne, but did 
not possess long his newly acquired dignity. Other 
Commanders of armies, finding that the throne was at 
the disposal of the soldiery, began to aspire to that 
dangerous elevation. Vitellius, who commanded the 
army in Germany, persuaded his soldiers to proclaim 
him Emperor, and immediately marched towards Rome. 
Otho went to meet him ; and, after a desperate cQtv€Lvc\. 
of several days, in which the two atrciKe^, ^^t ^"aX ^«^ 
were contending for the disposal o^ t)[ve \«\vc\e ^ws\aa^ 
world, fought with great obstinacy and iwn • ^^'^^^'^ 
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Otho was defeated, and soon afterwards killed himselfy 
having reigned three months and five days. 

Vitellius was then declared Emperor by the Senate. 
He entered Rome as a town that he had taken by con- 
quest, and immediately gave himself up to the indul- 
gence of all kinds of luxury and profusion, and ren- 
dered himself proverbial for his gluttony. By these 
degrading practices, as well as by his cruelties, he too 
soon became unpopular ; and the legions of the east 
availed themselves of the opportunity of declaring their 
^ general Vespasian Emperor. When the first army from 
the east entered Italy, Vitellius sent one of his Generals 
to meet it, but he being defeated, Vitellius proposed to 
resign the empire to Vespasian, on condition of his life 
being spared, and a sufficient revenue allotted for his 
support. Other circumstances, however, occurred to 
induce him to attempt to defend himself in the city. 
Vespasian's Commander laid siege to the city, forced 
his way into it, slaughtered a large proportion of the 
army of Vitellius, and at length some of the soldiers, 
finding Vitellius himself hid in an obscure corner, put 
a halter round his neck, killed him by blows, and then 
dragged his body through the streets and cast it into 
the Tiber. 

Vespasian was now declared emperor by the Senate, 
A.D. 70. He was a man of rather low extraction, his 
father having been a collector of taxes. His name 
being Flavius Vespasian, his accession to the empire 
is sometimes regarded as the commencement of a new 
dynasty called the Flavian, as distinguished from the 
Julian, which preceded it. When the way to the empire 
opened to him, he wa3 engaged in subduing the Jews 
who had revolted ; and being under the necessity of 
coming to Rome, he lefl his son, Titus, to conduct the 
Jewish war. 

Vespasian was not tainted with the vices of the pre- 
ceding Emperor. He was a man of rather austere 
manners. He set himself steadily to xefoxxn. tUe i^rofli- 
^acy of both the citizens and t\ve axTXi^> ^lw^vj^s^t^- 
spected by both. His governmetvt \^ tvoX. e\\axi^^^ vaVOcw 
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any pub^c vice except avarice, and even that, perhaps, 
on not very sufficient grounds. 

The most remarkable event of his reign was the des- 
truction of the city of Jerusalem, apd dispersion of the 
Jews. This event took place A.D. 69. The open 
country and provincial towns had been subdued by 
Vespasian, and the Jews made their last stand in the 
city of Jerusalem. That city was strongly fortified and 
defended with the utmost obstinacy. The Jews in the 
city were divided into two factions that were in deadly 
hostility with one another. The two factions, however, 
one keeping possession of the city, and the other of the 
temple, united in the defence against the Romans ; and 
the city was so strong that Titus felt himself under the 
necessity of calling a council of his officers, when it 
was determined to surround it with a trench, and 
thus reduce it by famine. In the meanwhile, how- 
ever, the operations for assaulting the city went on 
without relaxation ; and at length the besiegers forced 
their way into it, when a scene of unexampled carnage 
ensued. Titus attempted to save the temple, but in 
vain. The city and temple were burned to the groimd, 
every wall thrown down, and the grouiid on which it 
stood ploughed up and sowed with salt as the emblem of 

C'petual desolation. Thus was the prediction of our 
rd fulfilled, that not one stone of the temple should 
be left on another. 

Vespasian and Titus then entered Rome in triumph. 
A triumphal arch was erected for the occasion, which 
still stands almost entire. On this arch are sculptured 
some of the scenes of the Jewish war, and among others 
the Roman soldiers bearing in the triumph, the table of 
show bread, the silver trumpets, and the golden candle- 
stick with seven branches. Vespasian also built a pro- 
digious amphitheatre, capable of holding 80,000 spec- 
tators seated, and 20,000 standing, which still remains 
almost entire, and is known by the name of t\\^ C^^- 
seuzn. Twelve thousand Jewish captvve^viete ero^o^^^ 
in its erection. Vespasian reigned \n «XV X-exv ^eax's*, "^^^ 
died of natural disease, leaving \us *on TVXxsls X.o wk.c««.^ 
'o the empire. 
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TUus ascended the throne A.D. 79) and has b^n held 
up to all ages as a Prince possessing almost every vir- 
tue. It is to be observed, however, that he reigned 
only two years and two months, and that most of the 
Roman emperors began their reigns well. Had Nero 
himself reigned so short a time, he too would have been 
set forth as an example of every thing amiable and 
great.- In the first year of his reign, A.D. 80, eruptions 
of Mount Vesuvius took place, by which the city of 
Herculaneum was overwhelmed in a torrent of lava, 
, and Pompeii buried under an immense mass of 
aslies. These towns were discovered in the beginning 
of the last century, Herculaneum in 1713, and Pompeii 
40 years afterwards ; and from their ruins have been col- 
lected some of the most interesting remains of an- 
tiquity. 

Towards* the latter end of the reign of Vespasian, 
Agricola had been sent to Britain ; ahd, in the reign of 
Titus he succeeded in bringing the southern part of the 
island under the dominion of the empire. After a reign 
of two years and two months, Titus was seized with a 
violent fever, of which he died, not without the suspi- 
cion* of having been poisoned by his brother Domitian. 

Domitian succeeded him, A.D. 81, and, at first, he, 
too, reigned well, but soon became one of the most de- 
graded and detestable of the Roman Emperors. His 
character was a compound of arrogance, cruelty, and 
licentiousness. Agricola's success in Britain filled him 
with envy ; he recalled him, and that General dying 
soon after, it is suspected that Domitian procured his ' 
death by poison. Men were daily put- to death for the 
most trivial causes. In his reign, the second persecu> 
tion of the Christians took place, when the Apostle 
John was banished* to the island of Patmos, and there 
wrote his Apocalypse, or book of Revelations. The 
governor of Upper Grermany revolted from him ; but 
prematurely : — he was defeated and slain. At length his :^ 
¥Fi/e DomitisL, having discovered tYvat Yvet Tv»m^Nq«& \xi« 
sertedin his tablets to be desttOYed, and a\&o \5[veTi».TBk^% 
of -several o&cers about the pa\ajce, Yvead^d a cwv- 
spiracj against him, by which \ie wa» ^^^^ ^ ^'^ 
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His de^ith was regretted only by the soldiery, whose 
favour he had taken care to secure by frequent and 
large distributions of money among them. The Senate 
immediately began to load his memory with, reproach, 
and proceeded, before the soldiers had an opportunity of 
making an appointment of their own, to name his suc- 
cessor, so that on the very day of his death, Nerva was 
chosen to the empire, A,D. 96. 

Nerva was an amiable but somewhat imbecile man. 
The people, however, had been so much accustomed to 
be governed by the most furious tyrants, that they re- 
garded his gentle reign with rapture. Nerva recalled 
all the Christians who had been banished from Rome 
during the former reign. Finding the soldiery disposed 
to dictation and tumult, and his own strength decaying, 
for he was about Q6 years of age when he was called to 
the throne, he wisely, overlooking his own family, 
chose Ulpius Trajan to succeed him ; and, about three 
months after this, he died, having reigned only one year 
and four months. Nerva was the first foreigner that 
ever reigned in Rome. 

Trajan accordingly succeeded him, A.D. 98. He 
was a Spaniard by birth, and at the time of his adop- 
tion by Nerva, was governor of Upper Germany. He 
had been the pupil of the celebrated Plutarch the Bio- 
grapher. He was & man of great vigour, both of body 
and mind, and proved a warlike and energetic Prince. 
The barbarous nations that lay upon the outskirts of the 
empire were now becoming troublesome and dangerous. 
The Dacians that inhabited the coimtry to the north of 
the Danube, invaded the empire. Trajan marched 
against them, defeated them^ erected a bjridge across 
the Danube which consisted of 22 arches, the ruins of 
which remain till the present day, and reduced Dacia 
to the condition of a province of the Roman empire. 

Trajan, however, led away by the prejudices that 

existeu against the Christians, permitted them^ fthoivs^ 

the ninth year of his reign, to be ?vMc\o\i^^ ^et'SfecoXfe^N 

. W3d many of them were put to deaVYv \i^ ^o^\^«x \»^ 

mults, and by judicisl proceedinga. .^^^ ^a«v^>:v»fc> 

hQWQver, bemg i^ati^&^d that the^ ^ete wx \xWSe^«^ 
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people, he put a stop to the persecution. In his reign, 
the Jews made a fanatical insurrection against the go- 
vernment of Rome, in all parts of the empire, expecting 
that some signal deliverance would be sent to them from 
God. They took advantage of the absence of Trajan, 
in an expedition to the east, to massacre all the Greeks 
and Romans whom they could get into their power, 
perpetrating the most revolting cruelties. Their crimes, 
however, only recoiled upon themselves, and brought 
upon them a terrible retribution from the enrkged army 
and populace of the empire. 

In the east, Trajan extended the limits of his empire; 
but, on returning towards Rome, he was seized in the 
city of Selucia with apoplexy, of which disease he died 
after a reign of 19 years, A.D. 117. A splendid column 
was erected to his memory during the reign of his succes- 
sor, which still continues to be one of the most inte- 
resting ornaments of modern Rome. 



SECOND CENTURY. 

Adrian, his nephew, was chosen to succeed him.— 
The character of his government was totally different 
from that of Trajan. He was a man of peace, and 
adopted every method to promote and maintain peace. 
He was one of the most remarkable of the Roman em- 
perors for the variety of his endowments : and, although 
his private character was stained with many faults, his 
public acts seem to have been dictated by sound policy. 
The'barbarians still continuing their irruptions into the 
empire, had adopted the method of watching the ab- 
sence of the Roman armies to make their incursions, 
and retiring before them when they came to drive them 
back. Adrian, finding that according to this mode of 
HTw/kre, the bridge which Ttajaiv \>\xSx. -««& «x\ea&\. %& 
convenient for his enemies as fox \vvm^^^> ^^\xo>j^^\\.* 
His mode of obtaining peace in tW easX^tiv ^«cV ^1 xiw 
empire, was an act of more quest\om>a\e ^"^c^- ^ 
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purchased the barbarians off by large sums of money ; 
which could only encourage them to meditate new 
invasions, v 

He gave orders for the, rebuilding of Jerusalem, 
which work was performed with great expedition, by 
the assistance of the Jews ; but that infatuated people 
being enraged by the privileges which were granted 
to the Pagan worshippers in their renovated city, fell 
upon the Romans and Christians that were dispersed 
through Judea, and mercDessly put them to the sword. 
Adrian sent a powerful army against them, which 
subdued them, but not till after two years of war- 
fare, during which 1000 towns were demolished, and 
nearly 600,000 men killed in battle. Adrian banished 
all Jews from Judea, and forbade them, on pain of 
death, to come within view of it. 

Adrian spent a considerable part of his time in tra- 
velling through the empire. Among other places, he 
visited Britain; and, for the better security of the 
southern parts of this province, he built a wall of earth 
and stone across the island, between the river Eden, in 
Cumberland, and the Tyne, in Northumberland, some 
portions of which can still be traced. After 1 3 years, 
spent in striving to regulate the empire, and reform 
abuses in it, he returned to Rome, with the intention of 
ending his days these : and while there, he introduced 
many wise regulations into the city, particularly the 
restraining of masters from putting to death their slaves 
without trial, and preventing slaves from being tortured ^ 
to discover the murder of their masters. 

As he advanced in age, he became subject to great 
bodily pain, so that he ardently desired to die, and 
requested those around him to dispatch him ; none 
liowever could be found to engage in so dangerous a 
service, and he was permitted to die naturally, after a 
reign of nearly 22 years, A.D. 138. He was succeeded by 

Antoninus, who, partly from his attachment to the idol- * 
worship of the empire, and partly fvoriv Xm \,ewi<ecxvfejs.^ 
to Adrian while he was dying, Yvaa o\i\,SA5\^^ xN\^ ^^xssfc 
ofF*ius. His character stands Y\\g\A fet "^v^sXAe^ ^w^\sv^ 
deration, and generally for priKiitvve &tx\elx\e's& Q.^ \sv^x^^ 
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No regulftr account of the transactions of his reign 
Jias come down to us; but his general policy was 
rather to preserve the bounds of the empire, than to 
extend them. He was wont to say, afler Scipio, that 
he would rather save one citizen, tiian kill a thousand 
enemies. He died of fever, at the age of 75, having 
reigned 23 years. On his death-bed he confirmed an 
adoption of -Marcus Aurelius, which he had previously 
made, and nominated him as his successor. 

Marcus Aurelius^ who also took the name of AntO' 
ninus, accordingly succeeded to the empire ; but 
associated with him Lucius Verus. Marcus Aurelius 
is frequently called Antoninus Philosophusy and is thus 
distinguished from his predecessor, Antoninus Pius. 
He is justly regarded as one of the best of the Roman 
emperors. Verus was almost a contrast to him in all 
the features of his character, being dissolute and igno- 
rant ; yet they seem to have conducted the afiairs of 
the empire in uninterrupted amity. 

When Antoninus came to the throne, he was urged 
by the pagan priests and others to persecute the 
Christiaps ; but he received that proposal with indig- 
nation ; and, on the contrary, interposed his authority 
for their protection. During his reign the empire was 
visited with several heavy calamities. An inundation 
of the Tiber destroyed a vast multitude of cattle, and 
caused a famine in Rome. This famine was followed 
by an invasion of the Parthians, and about the same 
time the Celti made an irruption into Gaul and Rhaetia. 
Verus went against the Parthians, defeated them and 
drove them out of Mesopotamia. About the same 
time a pestilence ran over the empire, making dreadful 
havoc of the inhabitants. The Marcomanni, another 
German tribe, began to take up arms against the 
Romans. The two Emperors marched to meet them, 
but Verus died by the way. In the conflict that 
ensued, the Romans were defeated with great slaughter. 
The Emperor made vigorous prepatatvous for renewing 
the war ; but his array being blocked up Vj \)t\fe Qjaaj^V 
d German tribe, an incident Yiappened ^\v\<:^ Va& ^^w 
^^ to many contradictory statemeutA- ^^^ ^waas 
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army were in danger of perishing with thirst, and the 
enemy assailed them in that condition, when suddenly 
a copious rain fell, which refreshed the Romans, \^hile> 
at the same time, a storm of thunder and hail beat in 
the faces of the assailants, and efnabled the Romans to 
overcome them. The pagan writers ascribe this inter- 
position to magicians : the Christians ascribe it to the 
prayers of a body of Christians who were in the army, 
chiefly in the 12th legion, from which that legion ob- 
tained the nam^ of the thimdering legion. Soon after 
this Avidius Cassius revolted, but was killed by a cen- 
turion. In A. D. 179> the Marcomanni again invaded 
the empire. Antoninus went against them and obtained 
a victory over them ; but died before he had completed 
the war, A.D. 180. During his reign, the Roman 
rampart which ran between the Forth and the Clyde in 
Scotland, known vulgarly by the name of Graham's 
Dyke, was built. Antoninus was succeeded by 

Commodusy his son, a weak and dissolute prince, who 
has made himself remarkable only for his licentiousness, 

• cruelty, and injustice. After a reign of 13 years, he 
was asskssinated by a conspiracy of the members of his 
household. ^ He was succeeded by 

Pertinax^ A.D. 192, who had previously been nomi- 
nated to the empire. He was of low birth, and had 
risen to eminence by his military virtues and talents. 
He reigned but three months; after which, he was mur- 
dered by the soldiery. The praetorian soldiers then 
set up the empire for sale ; and it was purchased by a 
weak but rich man, named 

Didius Jvlianus. Didius had amassed his money by 
avarice; and, continuing to manifest an avaricious 
disposition, he soon became unpopular with the 
soldiers ; and Severus, an African by birth, induced 
the army, which he commanded, to proclaim hini em- 
peror. Severus immediately marched towards Rome» 

• and Didius was slain. 

Severus succeeded him, A.D. 194, Wjm^ os^t^^TSiR. 
s. two otfier competitors for the tVffoiie% ^v& x^v^b. ^«^ 
energetic, but cruel. He went agaxn&t O^v^ ^«x\XsNasv^% 
who were tZien invudijig the frontier o^ x!icve exK^vt^^*^' 
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overcame them, — compelled the submission of ^the 
King of Armenia, and destroyed several cities in 
Arabia Felix. He entered Rome in triumph ; a splen- 
did triumphal-arch having been erected to receive him, 
which is still in good preservation. The Roman sub- 
jects in Britain being harassed and in danger of being 
destroyed by the northern inhabitants, he went thither, 
drove back the Caledonians, and built a wall across the 
island between the Solway Frith and the German 
Ocean. He did not long survive his successes in 
Britain, but died at York, after an active though cruel 
reign of about 18 years. 



THIED CENTUEY. 

Caracalla and Geta, the sons of Severus, being 
acknowledged as Emperors by the army, A.D. 211, 
began to manifest their hatred of one another even 
before their arrival at Rome. Caracalla, at length, 
resolving to govern alone, rushed into Geta's apartment, 
followed by a troop of ruffians, and murdered Geta in 
his mother's arms. He then became one of the most 
execrable tyrants that ever disgraced the empire. He 
even outdid Nero and Domitian in his barbarities ; till 
Macrinus, the Commander of tlie forces in Mesopotamia, 
was roused to get rid of him, and employed a person 
to assassinate him, after he had reigned six years. The 
soldiers then fixed upon 

Macrinus as Emperor, not knowing the part whieb 
he had taken in the assassination of Caracalla. He 
was permitted to reign little more than one year, when, 
having been defeated by some seditious legions of hif 
own army, he was pursued and killed. 

HeliogabaluSf a boy of about 14 years of age, wai 

then called to the throne by the army. His wholi 

reig-n wa8 a compound of effetninacy, ^to^\^«JC\&^^ «aa 

cruelty. At length, after fo\ir yeai%, \55ife^\^«t%\ 

came tired of him, mutinied, puiwfed \C\m \sv\tt 
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palace, dragged him out, murdered him, and threw his 
body into the Tiber. Heliogabalus was succeeded by 

Alexander^ his cousin german. He was a prince of 
great energy, strict justice, and great humanity. Al- 
though but 16 years of age when he was called to the 
empire, he was one of the most accomplished and able 
of the Emperors. In his reign, the Germans began to 
pour, in immense swarms, into the empire. They passed 
the Rhine and the Danube, and threw Italy itself into 
extreme consternation. The Emperor resisted them in 
person, and drove them back ; he was, however, cut off 
by a mutiny among his own soldiers, after a reign of 
13 years. 

Maximiriy who had been the chief promoter of the 
sedition against Alexander, was then chosen Emperor. 
He was a man of great stature, strength, and courage. 
He had, by his extraordinary personal qualifications, 
attracted the notice of the Emperor Severus, ^ho intro- 
duced him into his body guard ; and from that station 
he rose to the throne itself. The leading feature of his 
character was brutal ferocity, which his elevation gave 
him ample means of indulging. He, however, carried 
on his military operations with great vigour, and defeated 
the Germans in several battles. His cruelties provoked 
several attempts to destroy him, none of which suc- 
ceeded, till the soldiers, having gained over his guards, 
entered his tent while he was asleep, and slew 
both him and his son, after a reign of three years. 
After him 

Pupienus and Balbienus reigned A. D. 238, but dis- 
agreeing between themselves, they were both slain by 
the soldiers. After the murder, Uie soldiers, passing 
along the street, met 

Gordian, whom they declared Emperor on the spot, 
A. D. 238. He was a youth of 16 years of age, and of 
good dispositions and abilities. The army, however, 
soon began to be dissatisfied, and their complaints were 
artificially fomented by one PhiWp an XxaJovaxv, ^\i^is^ 
succeeded in having himself assocVateA. m \5cv^ eoss^vt^ 
with Gordian; and when he fowxvd \v\^ waJOcvw^^ 
tnmciently strong, he ordered Gordiaiv to \>e ^«sxv* 
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Philip then became Emperor, and associated his son 
with him, A. D. 243, a boy of six years of age. The 
army, however, soon revolted in favor of Decius 
Julianus, his General, when Philip was put to death, and 

Decius became Emperor, A. D. 248. He was a man 

of talent and moderation, and seemed for a time, to 

retard the fall of the empire. He was killed, after a 

' reign of two years and a half, by an ambuscade of the 

enemy. He was a furious persecutor of the Christians; 

GaUusy who had betrayed the Roman army, had 
sufficient address to get himself proclaimed Emperor, 
A. D. 251. He was the first that agreed to pay an 
annual tribute to the Goths to induce them tp cease 
from disturbing the empire. Gallus wished for relief 
from foreign enemies, that he might give himself up to 
indulgence. Meanwhile, however, he permitted the 
Pagans to wreak their malice on the Christians, who 
were becoming very numerous. A pestilence, raged 
throughout the empire with great fury in his reign. 
At length his general ^milianus revolted from him, 
and Gallus and his son were slain in die battle that 
ensued. The senate refused to acknowledge ^milianus, 
and an army that was stationed near the Alps chose 

Valerian, their Commander, to succeed to the throne 
A. D. 253. He seemed to set about reforming the 
state with vigour, but the Persians invading Syria, 
Valerian was taken prisoner, and suffered an imprison- 
ment of seven years, in which he was treated with every 
indignity. When Valerian was taken prisoner, 

Gallienus his son proposed to revenge the insult, 
and was chosen Emperor, A. D. ?59. But it soon 
appeared that he was more intent on the indulgences 
than the labours of royalty ; and set himself down to a 
life of ease and luxury. At this time, there were no 
less than 30 competitors for the throne, who are some- 
times absurdly called the 30 tyrants, in reference to the 
Athenian rulers after the Peloponnesian war. One of 
these aspirants to the throne had taken possession of 
Milan. Gallienus was obliged to maxOo. «j^^\\v^\\o3^^ 
was slain during the expedit\otv,\i^ \\\^ o^^ ^k\5^«%* 
"" Claudius waa naxaed Xo «vk<iTO^\»5xi^ K^\) 
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263> a man of energy and talent, having done ex- 
cellent service against the Goths ; but after a great 
victory over these unwearied enemies, he was seized 
with a fever, of which he died. Upon his death 

Aurelian was acknowledged by all the states of the 
empire. He was a man of .great courage and personal 
strength, and rapid in his military movements. One of 
the most noted events of his reign was his subduing 
and taking prisoner Zenobia, the queen of Palm3rra. 
Longinus, the celebrated author of the treatise on the 
Sublime, was Secretary to Zenobia and, he was by 
Aurelian's orders put to death. This Emperor's seve- 
rities were at length the cause of his destruction. His 
own Secretary having been threatened by him, formed 
a conspiracy against him, which succeeded, and he 
was slain, having reigned five years. Afler some time, 
the senate chose 

TaciHiSy a man of 75 years of age, to succeed him, 
A. D. 275. He was a man of great merit ; no way ' 
ambitious of the honors that were offered to him. 
He began with moderation; but after reigning six 
months, he was seized with fever and died. After his 
death his half brother attempted to succeed, but being 
defeated by Probus, he killed himself. 

Probus was then declared Emperor ; he was bred a 
soldier, and was noted for his determined bravery. 
During his reign, every year produced new calamities 
to the empire, by the incursions of enemies. These he 
repelled with great energy, being every where victori- 
ous, till, as he was marching to Greece, he was slain by 
his mutinous soldiers. He was succeeded by 

CaruSi A. D. 282, who associated with him his two 
sons Carinus and Numerian. Several nations in the 
west having revolted, he sent his son Carinus against 
them, and advanced, himself against ,his eastern 
enemies. He defeated them, but was struck dead by 
lightning, after having reigned about 16 months. In 
the midst of the tumult and the attenvpt^ o^ ^\)xcv^t\s»v 
and Carinus to secure the empire lYiat 'waa oceassaxv^^ 
by the death of the Emperor, 
JJtodestan^ one of the ablest GenexQ^a, o^ \v>a» ^».-^> 
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was chosen, A. D. 284. In his time, the northern 
barbarians having discovered the want of discipline and 
energy in the Roman legions, poured down in swarms 
on the devoted territory. The Scythians, Goths, Sar- 
matians, Alani, Cursii, and Qiiadi, assailed it along 
the whole northern frontier. Dioclesian had chosen 
Maximian as his colleague, and afterwards took two 
other colleagues, ConstantiusChlorusandGalerius, with 
the title of Caesars. These Emperors gained many 
victories over the barbarians, but without the slightest 
effect in putting a stop to their incursions. 

Dioclesian has rendered himself notorious by the 
most fiirious and persevering persecution of the Chris- 
tians, which they were ever cadled to endure ; but, in his 
effort to crush them, he was as much disappointed, as 
in his attempts to subdue and restrain the barbarians. 
At length, being threatened with a civil war, Dioclesian 
and Maximian resigned the empire, and on the same day, 
both retired into private stations. Dioclesian lived in 
his palace near Salona, amusing himself in the culti- 
vation of his garden till he died, either by poison or 
insanity. After the resignation of Dioclesian and' 
Maximian, 

Constantius Chlorus and Galeinus, the two Caesars, 
were universally acknowledged as their successors. 
Galerius immediately began to take measures for ulti- 
mately centering the sole government in himself; 
but his arrangements were rendered abortive by the 
elevation of Constantine, the son of Constantius 
Chlorus. Constantius died at York, A. D. 306, having 
appointed his son Constantine as his successor. Galerius 
died soon afterwards, and his government was distributed 
between Licinius and Maximian. There were now, 
therefore, four Emperors, Maxentius and Maximian, 
who had entered into a secret treaty with one another, 
Constantine and Licinius, who were naturally led t<» 
associate for mutual defence against their rivals. 
Maxentius was in possession of Rome, and a steadfast 
supporter of Paganism. Constatvlme Tcvaxc^^i^ 2l^^v(v^\. 
/i//n, and during his march he mJ\de a ^v;b\\c; ^co'lesCvwv 
of Christianity. Most of h\s arm^, Vx >s» ^^^^^ ^«^ 
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Chrutums; and his profession of Christianity, not 
merely attached them the more to him, but procured 
for huB many adherents in all parts of the empire. 
Maxentius was defeated, and drowned in his flight 
while attempting to cross the Tiber. Maximian, who 
governed in the east, marched against Licinius, but 
HTM also defeated, and soon afterwards died. 



SECOND ERA. 



CoustantiTiem 



At this era, tlie Roman empire still retained its 
ascendancy; but its armies had lost much of their 
energy. They had been pampered and ruined by 
success, and had taken into their own hands the 
appointment of the Emperors. Constantine having 
built Constantinople, constituted it the capital of 
the eastern portion of the empire, and thus rent the 
empire into two parts. He also became professedly 
a Christian ; and his accession drew multitudes into 
the church, many .of whom, in all probability, knew 
little of Christianity, beyond the name. 



FOURTH CENTURY. 

Constantine and Licinius thus remained undisturbed 
possessors of the Roman world. It was not, however, 
likely that both would be satisfied with only a share of 
sovereignty, and accordingly, a contest soon arose, 
which terminated in &vour of Constantine. 

Constantine thus having become sole Monarch, 
- adopted measures for establishing Chr\st\ak.wvt^ %& nIsn^. 

religion of the empire, which was effecX.e^ «&\\.'^^>SS.^ 
^':^pear, without much difficxxXiy. T\ie\>aAXXft\va^«ia^'»^ 
fteen fought in the difFusion of t\ve tt>aX)cv\ «!^ ^^^^^ ^ 
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large number of his subjects were already professing 
Christians. * 

Another important change introduced by this Emperor 
was his building Constantinople, and constituting that 
city the capital of the empire, and removing Uiither 
widi his whole court. This measure ultimately caused 
a division of the empire into the western and eastern ; 
the capital of the one being Rome, and that of the 
other Constantinople. This result was hastened by his 
dividing his empire among his three sons. Constantine 
died, A. D. 337, and was succeeded by his three sons, 

Consiantine, ConstantiuSy and {J!ofistans. The weakness 
produced by this division encouraged the enemies of 
the empire, who had been restrained by the power and 
vigour of Constantine, to take up arms. The most 
remarkable and dangerous of these enemies was Sapor, 
king of Persia. He was vigorously opposed by Con-.v 
stantius, but with various success, till both parties being 
wearied with the struggle, and new enemies to each 
appearing, they concluded a peace. 

In the meanwhile, Constantine attempted to dis- 
possess his brother Constans of his dominions, but 
perished in the attempt. Constans governed so 
tyranically, that he provoked an insurrection, headed 
by Magnentius, who commanded the veteran troops of > 
the west. Constans was unprepared for this insurrection, 
and fled, but was overtaken and put to death. Mag- 
nentius had now to contend with Constantius, the other 
brother. A decisive battle was fought near the town 
of Mursa, on the river Drave, and the army of Mag- 
nentius defeated, and almost extirpated. This battle 
was decisive, not only of the fate of Magnentius,. who 
afterwards put himself to death, but of the empire 
itself. So many well disciplined veterans, as were lost 
on that fatal day, could never be replaced; and never 
again did an Emperor command an army such as that 
which fell on the plains of Mursa. 

Constantius thus became Monarch of the whole 
Mo/nan empire. But the emeTgeixcve^ o^ \V\^ ^\«x<& 
coDjpelJed him to nominate an as>soc\»Xe. ^^\\% «cv^ 
J^uJian his covsinsy nephews oi ConstoiiXme \)tw«^ ^x«to 
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had been kept in confinement from their childhood. 
Gallus was now called forth to be associated with Con- 
stantius ; but conducting himself indiscreetly, he 
.«larmed the jealousy of Constantius, and was put to 
. death. His brother Julian was then chosen, who con- 
ducted the affairs of the western empire with much 
ability. Constantius became jealous of him also, and 
demanded some of his troops, under pretence that 
reinforcements were required in the east. The troops 
refused to march, and Julian, afler some delay, sanc- 
tioned their disobedience. A civil war was averted by 
the death of Constantius, when 

JtUian became Emperor A. D. 361. He had been 
educated in Christianity, but had a strong bias towards 
the Pagan religion and philosophy. While he was a 
subject, he continued to profess Christianity, or at 
least not openly to deny it ; but when' he attained to 
supreme power, he openly embraced Paganism.. From 
this circumstance he has acquired the name of ih9 
apostate* He did not, however, persecute the Christians. 
Ue had observed that persecution only increased their 
numbers. He therefore attacked them by more subtle 
means, — by fomenting quarrels among them, by 
discountenancing them, by encouraging and favouring 
..Pagans, and by reviving the Pagan worship, which 
. had fallen into disuse, in all its splendour ; also by 
arg^iing against Christianity in his writings and conver- 
sations. For the purpose of providing such an 
argument, he attempted to rebuild the temple at 
Jerusalem ; but could not succeed. The most re- 
spectable writers of his age attribute the defeat of 
this attempt to a miraculous interposition, which inter- 
rupted the workmen, so that they did not dare to 
proceed with the work. But whether the interposition 
was miraculous or not, it is agreed on all hands, that 
the attempt was made by Julian, a Monarch of the 
Roman empire, and that it failed. 

The Persians were at this tune caxx'^v\i% wv ^%3t 
ag&inst the Romans with vvgour^ axvd JxsSvmv Ts».x<^'«fc^ 
to oppose them. On his way, Vve tevv^e^ xXve ^^^ 
worship wherever he w&kU coxmAM^ ^^^ ^'^^^^^ 
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oracles respecting the event of his enterprise, and was 
uniformly assured of success. Full of hope and con* 
fidence, inspired by these assurances, he marched 
towards Persia, crossed the Euphrates and Tigris, 
and penetrated some way into the enemy's territory. 
But the Persians had laid waste the country on his 
line of march, and he was at length compelled to re<- 
treat. The Persian horse now harassed him con- 
tinually. It was in vain that the Romans were victo* 
rious in every encounter, the enemy only retired to 
renew the assault, till, at length, Julian, in his eager- 
ness to repulse one of these attacks, was mortally 
woimded, and died the same evening, having reigned 
only twenty months. The army, reduced to great 
straits, chose 

Jovian, an able commander, to succeed him, A. D. 
363. When Jovian was thus raised to the throne, he and 
his army were in imminent danger of perishing by 
&mine. Unexpectedly the Persians sent proposals of 
peace, upon the condition that the Romans should 
restore five provinces which had been taken from 
them in the reign of Dioclesian. To these con- 
ditions Jovian agreed, and this was the first permanent 
dismemberment of the empire. Jovian did not live to 
return to Rome, or even to Constantinople ; but was 
found dead in his bed on his way thither. At Antioch, 
however, he had revoked all the laws that Julian had 
made against Christianity. 

VaUntinian was chosen Emperor, and then named 
his brother Valens as his colleague. The empire being 
assailed on all sides by the barbarians, the two Em- 
perors divided the empire between them, Valentinian 
receiving, as his share, the western, and Valens the 
eastern part of it. The Goths, in the reign of Valens, 
advanced up to tlie very suburbs of Constantinople, 
defeated and killed the Lmperor, and then laid siege to 
Adrianople, but were repulsed with great slaughter. 
Alter their repulse, great numbet^ of them were 
cut to pieces by the Saracens, w\vo YvaA. c«tafc Xa ^^ 
Md of the jRomans. Valentimaxi cowtAxvw^^ \o xoak.^ 
liead against the barbarians w\\o VovaAedi \3:\& ^wv ^ 
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the empire, till A. D. 375, when he died in the 12th 
year of his reign. At his death he was succeeded in 
the west by 

Gratian^ and the western empire being at this time 
without any Emperor, he obtained the sovereignty of 
that also. He was immediately engaged in coi^ict 
with the barbarians, who threatened the empire with 
destruction. Finding himself pressed' on all sides, he 
chose Theodonu8 as his partner, and committed the 
east to his care. Theodosius was an able General, and 
of generous dispositions. He was a decided favourer 
of Christianity, and did much towards the abolition of 
idolatry, destroying the idols and temples of the 
heathens. While Theodosius was employed in com- 
bating the barbarians in the east, Gratian was attacked 
by a usurper in the west named Maximus. Gratian 
had previously given his brother Yalentinian (known as 
Valentinian II.) a portion of his dominions. Maximus 
succeeded in putting Gratian to death, and then at- 
tached Yalentinian. Valentiilian fled to Theodosius. 
who espoused his quarrel, attacked and defeated Max- 
imus, took him prisoner, and put him to death. 
Valentinian II. was afterwards murdered by a Genera) 
of his army, and Eugenius raised to the throne. Theo- 
dosius attacked and defeated him, and he was afterwards 
beheaded by his own soldiers. Theodosius, who is 
sometimes called the Great, divided his empire betweeir 
his two sons, Honorius and Arcadius, allotting the 
west to Honorius, and the east to Arcadius. He died 
soon afterwards of dropsy. 

Honorius and Arcadius succeeded him, A. D. 396. 
Honorius was a weak prince, utterly incapable of con- 
tending with the hordes of furious barbarians that were 
pouring in on the empire. He had, however, an able 
general named Stilicho. The celebrated Alaric was at 
Uiis time king of the Goths. He ravaged Greece and 
invaded Italy, where he was defeated by Stilicho, who 
was hailed as the deliverer of Italy. HoT^ciit\\)& \^>cct^\ 
to the inaccessible fastnesses of Kavetma, \.o\i^^^^^st^ 
£rom the assaults of the barbarians^ axvd \ii\e ^^ox\a. A 
his General were confined to the defence o^ \\a^'^ N ^ 
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being utterly impossible to protect the more distant pro* 
vinPces. A most formidable invasion now threatened Rome 
by Rodogaisus or Rodogast, at the head of an immense 
host of Germans of different tribes. They laid siege to 
Florence, which was reduced to the last extremity, 
when Stilicho appeared for its deliverance. He intro- 
duced supplies into the city, surrounded the besieging 
army with a trench and rampart, and reduced it by 
famine to a fragment of what it originally was. The 
wretched remnant of it was forced to surrender at dis- 
cretion, and sold for slaves. Stilicho was thus hailed a 
second time as the deliverer of Italy. 

Honorius, however, was exposed to a worse enemy 
than the barbarians, namely, his own jealousy and 
weakness. Stilicho, after all his services, was accused 
of corrupt motives, and put to death. This opened 
Italy to the Goths, and Alaric, a Gothic king professing 
Christianity, descended upon Rome itself. He was at 
first induced to spare the city by a large ransom, but 
afterwards he assailed it, took and plundered it, mas- 
sacring many of the inhabitants. 

In the eastern empire, nothing worthy of being 
noticed in this brief narrative is recorded, from the 
reign of Constantine, till tlie end of this century. 



FIFTH CENTUKY. 



Alaric had taken and plundered Rome, A. D. 410 

and Honorius died, A. D. 423. It is not necessary to 

give the names of the different nominal Emperors of 

the west, who assumed that title, during the early part 

of this century. None of them ever possessed the real 

government of the empire, almost every province of it 

being now in full possession of the barbarian tribes 

that had invaded it. At length, when a youth, called 

w derisiony Augustulus, wVio VvaCiVi^Ti xa\&ed to the 

nominal rank of Emperor b^ Vi\a la.\!tv« Cyt«^\«^ tk 

general of the Roman axm^, viaa Vn v«*«»KtfWk ^1 ^ 
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title of emperor, Italy was invaded by Odoacer, a Goth. 
Odoacer defeated, took, and slew Orestes, went to 
Ravenna and took Augustulus ; but spared his life in 
consideration of his youth, and appointed him a liberal 
maintenance. He then went to Rome, which readily 
submitted to him, and he immediately caused himself^ 
to be proclaimed King^f Italy. Thus the very name 
of the empire of the west was obliterated. Britain 
had long been abandoned by the Romans. Spain was 
held by the Goths and Suevans. Africa by the Van- 
dals. The Burgundians, Goths, Franks, and Alans, 
had erected several governments in Gaul, and at length 
Italy itself, as we have just seen, was enslaved by a 
barbarian, whose family, country, and nation can 
scarce! v be traced. 

In the east the empire was attacked by the most 
formidable enemy it had yet encountered ; Attila, king 
of the Huns, a Tartar race who had come from the, 
great wall of China, spreading blood and desolation over: 
Qieir track. Attila called himself the scourge of God, 
and boasted that grass never grew where his horse had 
trodden. He afterwards advanced westwards to Gaul. 
His empire is supposed to have been the most extensive 
ever acquired in one reign; his authority being acknow-, 
ledged over the north of Asia and Europe, from the 
shores of the Pacific nearly to the shores of the Atlantic. 
It was, however, greater in territorial extent than in 
population and importance. Acetius, the Roman 
prefect of Gaul, who had induced the Kings of the » 
Goths and Franks to make common cause with the 
empire against Attila, met him near Chalons-sur-Marne, 
and defeated him with the loss of 200,000 men. But. 
Attila though defeated was not subdued ; he sent a 
'threatening message to the Emperor, and received in 
reply a defiance.' He then resolved to raise all his 
forces and invade Italy, and actually penetrated as far 
as Milan, which he took. Such was the terror that his . 
approach occasioned, that many oV iVvt \r\\2^a\\»s\\s» \av^ 
refuge among the canals and max^\\es» \\vaX. vje\^ ^v >^^ * 
extremity of the Adriatic G\i\f, and V\>e.x^ ^^n^ w\^ 
to the city of Venice. AttWa was (\:\^swaAfc^ ^s^ '^ 



192 FIFTH BOOK. 

Pope from advancing upon Rome. Acetius compelled 
him to pass into Gaul, and there Thorismond, kuig of 
the Goths, gave him as signal a defeat as he had 
formerly received from Acetius. 

In 476 a great conflagration took place in Con- 
stantinople in which 120,000 books Were consumed. 
Towards the end of this century, the Ostro Goths, 
or Eastern Goths, erected a kingdom within the 
limits of the eastern empire, as the Visi Goths, or 
Western Goths, had done in the West. 



SIXTH CENTURY. 

The western empire is now at an end. In the eastern 
empire the chief object worthy of attention during this 
century is the reign of Justinian. He came to the 
throne, A. D. 527. The first enemy that he had to 
encounter, was the Persian Monarch. This monarch, 
although successful in one battle, was routed afterwards 
by the celebrated Belisarius. The war, however, was'con- 
tinued, with various success for many years. During 
this war, one of the greatest civil tumults, recorded in 
history, took place at Constantinople. It began with 
different factions in the Circus, but ended in open 
rebellion. One party went so far as to proclaim a new 
Emperor and seemed to carry every thing before them 
till Belisarius, who had been recalled from the Persian 
war, came upon the rebels when they were assembled 
in the Circus, attacked and slew 30,000 of them, and 
effectually quelled the rebellion. 

Justinian now turned his arms against the Vandals • 
in Africa, and the Goths in Italy, both of which pro- 
vinces his able generals Belisarius and Narses recovered 
out of the hands of these barbarians. In A. D. 558, Jus- 
tinlan purchased peace with the Persians by payhig a large 
sum of money. The same" 'year a >qo^^ o\ YI>m>& 
having passed the Danube, marched 10Yfaxd& Q^oxsaXasv- 
tfnople, and came within \8 m\\ea oi Vltie ciX.^- 'Wv^ 
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inde&Ugable and faithful Belisarius went out against 
them with comparatively a handful of men, and put 
them to flight. This was his last exploit. On his 
return to Constantinople, he was disgraced, stripped of 
his employments, and confined to his house, on pre- 
tence of being party to a conspiracy against the 
emperor. 

Justinian thus, by the talent and bravery of his 
Generals, seemed to revive the ancient grandeur of 
the Roman empire. But he is scarcely less celebrated 
for the different digests of the laws which were exe- 
cuted under his auspices, and which have been of the 
most essential use in arranging the jurisprudence of 
the different kingdoms of Europe. He also founded 
the Church of Saint Sophia at Constantinople, which 
has been converted by the Turks into a Mahometan 
mosque, and is still regarded as a master piece of 
architecture. Justinian died, A. D. 565y in the 83rd 
year of his age, and the 39th of his reign. 



THIRD ERA. 

Mahomet. 

At this era the Western division of the empire was 
no more. Barbarian tribes, from the north and east, 
had burst in upon it, and were in possession of much of 
its territory : and Rome itself was governed by a lieu- 
tenant, sent by the Emperor of Constantinople. In 
A.D. 600, Mahomet was preparing to propagate that 
celebrated imposture, which has obtained possession of 
so large a portion of the human race. 



SEVENTH CE1JiT\r&T. 



, This century is remarkable for lYie tVae o^ <)cvfc V^^^^f 
metan imposture, which produced vra^atVa»X Te»>^^ ^ 
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the history of the world, during this and the succeeding 
period. Maliomet was born towards the close of the 
previous century; but did not commence his system of 
imposition till about A.D. 620. In A.D. 623, his efforts 
to disseminate his doctrine began to attract the attention 
of the magistrates of Mecca, and they conceived that he 
should be punished with death, as a disturber of tlue 
public peace. Mahomet fled to Medina, and from that 
circumstance his followers have adopted this year as the 
era from which they date all events, which is known by 
the name of the Hegira, or flight. Maliomet first estab- 
lished his doctrine in Arabia. His countrymen were 
previously Pagans, but had received sufficient knowledge 
of Christianity to render manifest to them the absurdities 
of Paganism. Mahomet artfully made such modifications 
CD the Jewish and Christian doctrines and forms of 
worship, as to accommodate them to the habits and 
propensities of the Arabs, and also to establish his own 
personal sanctity and authority. After persuading some 
of his countrymen, and, through them, compelling 
others, to receive him as the prophet of God, he enterea 
upon a regular system of conquest, which was followed 
up by his successors under the name of Caliphs. They 
overran Syria, Persia, Egypt, and Asia Minor, and ra- 
vaged the Greek empire ; besieged Constantinople, but 
did not succeed in taking it. They spread themselves 
along the whole southern shore of the Mediterranean, 
Crossed over to Spain, and entered Gaul, but were de^ 
fb&ted and driven back by Charles Martel. They, 
however, established a splendid kingdom in the south 
of Spain, and maintained their ground there till near the 
time of the Reformation, when they were finally driven 
out by Ferdinand and Isabella, in the fifteenth century. 
After the Christian era, towards the beginning of the 
seventh century, the Saxon heptarchy was established 
in England, and the various barbarian tribes that had 
settled themselves in the Roman empire began to assume 
the form ofregular states and \dii^doYi:^. 
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EIGHTH CENTURY. 

Towards the beginning of this century, Pepin, mayor 
of the palace of the French kings, became possessed of 
the royal authority, and dying, was succeeded by his 
son, Charles Martel. 

This century is remarkable chiefly for the effectual 
check that the Saracens received from Charles Martel 
in France, which has already been mentioned by anti- 
cipation. In the great battle which was fought between 
Tours and Poitiers, historians state that 375,000 men 
were slain, among whom was the Saracen General. 

Pepin, son of Charles Martel, assumed, after his death, 
not only the authority, but the title and prerogatives of 
sovereignty. Pepin was succeeded by his son Charles, 
usually called Charlemagne, or Charles the Great, who 
makes the most conspicuous figure io the history of 
Europe towards the end of this, and the beginning of 
the following century. His dominions extended over 
France, Germany, and the northern parts of Italy; and 
he was invested by the Pope with imperial dignity, and 
crowned as the founder of a new empire of the west. 
But his chief honor consisted in the encouragement 
which he gave to literature and learned men throughout 
his dominions. He founded the University of Paris, 
and various other seminaries ; and his attention to go* 
vernment, and the general improvement of his subjects, 
would have done honor to any Monarch in the most 
enlightened ages of the world. 



NINTH CENTURY. 



Charlemagne dying, A.D. 814, was succeeded by his^ 
son Louis, surnamed Le Debonnkire. 

This century is noted in EngVv&\\ VvVslor^ >3^ \5ekfe vk^^-- 
slons of the Danes, and the reign oi KVcv^^-* vjXvo^ ^V^ 
ther he be considered in his pubVvc ox ^w^Ve Oc\ax^c,\5£X^ 
deserves to be ranked among tVve gteaX,e%%. «^^ 
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monarchs. The early part of his reign was most cala- 
mitous, in consequence of the incessant invasions and 
ravages of the Danes. He himself was reduced 
to the necessity of wandering about in disguise. He, 
however, succeeded in defeating them repeatedly, and 
checking for a time their incursions. Like Charlemagne, 
he gave every encouragement to learning that his means 
enabled him. He founded the University of Oxford, 
and composed more books than most men have done 
whose whole time has been devoted to study. In A.D. 
890 he promulgated a code of laws, which are justly 
considered as the foundation of the common law of 
England. He died at the age of 51, A. D. 900. 



TENTH CENTUBY. 

This century is chiefly remarkable for the almost 
total extinction of literature and civilization throughout 
Europe. The light of antiquity had perished amidst 
the violent agitations that followed the breaking up of 
the Roman empire, and the light of modern science 
and literature had not yet been kindled. The world 
presents over its whole surface one field of contention 
and bloodshed, with scarcely any object sufficiently pro- 
minent to deserve attention, or to excite interest. It 
18 the very midnight of the dark ages. 



ELEVENTH CENTUET. 

This century is nearly as barren of important events 

as the preceding. It is, however, interesting in tlie 

history of England and Scotland. During the early part 

of this century, the Danes, still continuing their inva- 

aionSf at length succeeded in p\ac\iv^\)^^\x V\tv^^C«xvutc» 

on the throne of England •, atvd t\ve "^oxyj^^kasv Vov^ 

hAvmg, in the absence of Canwle, aUaicVfe^ X^cwmvxV 

Canute returned to his native county /vava^^^^w^v 
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conquered and deposed the KiDg, placed himself on the 
throne^ and thus became the sole monarch of the three 
kingdoms, Denmark, England, and Norway. Canute, 
on his death, was succeeded in the throne of England 
bj two of his sons, the one following the other; after 
whom the Saxon line resumed the sovereignity. 

But another enemy, destined to supersede both of 
these dynasties, was now advancing to power, namely, 
the Normans, who had settled themselves on the west 
coast of France, Towards the middle of the century, 
William, Duke of Normandy, invaded England, defeat- 
ing Harold, King of England, at Hastings, ascended the 
English throne, and originated a dynasty of Norman 
kings, that for many ages reigned in England. 

In the west, the Turks were rising into power. Thej 
were of Tartar descent, and having been called in bj 
the King of Persia to assist him in his wars, they soon, 
under Tangrolipix, their leader, made themselves masters 
of Persia, Although they were Mahometans, they scru- 
pled not to attack the caliphate, and overthrow it Thej 
also invaded the Greek empire, ravaged its territories, 
but did not, till a period considerably later, make them- 
selves masters of Constantinople. 



FOURTH ERA.. 
TTie Crusades. 



At this era, the empire of the Saracens, or the 
Caliphate, which had arisen out of the imposture of 
Mahomet, had been broken up into many independent 
kingdoms, all professing the Mahometan religion. A 
new power, namely, the Turkish, had also sprung up 
in the bosom of the Caliphate ; and was now in posses- 
sion of Asia Minor, Syria, and some -^TONvokR.^?^ \rv "^^ 
eastward. The Turks also were Ma)[vom^\«»&. ^^«^- 

tiae and Jerusalem were tliua \\x -^osaeaisvQiw oX w 

enemies of Christianity. 
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TWELFTH CENTURY. 



Ever since the rise and rapid extension of Mahometan- 
ism, Jerusalem and Palestine, localities that were endeared 
to Christians by so many interesting associations, were in 
the hands of enemies of Christianity. Towards the end of 
the previous century^ the western church had been aroused 
by the preaching of Peter the Hermit, to the disgrace of 
permitting infidels to retain possession of the holy city 
and holy sepulchre, and all the other sacred localities. 
And already an army, called a crusade, from its march- 
ing under the banner of the crdss, had advanced into 
Syria. The first of the armies that went upon this ex- 
pedition, being without arrangement, or generills pos- 
sessed of military skill, and necessarily plundering the 
country on their route, were massacred, or perished, 
with the exception of about 20,000 men, before tliey 
reached Constantinople ; and these, crossing into Asia, 
were met by the Turkish army, and totally defeated. 
That army was followed by one better organised, under 
the command of Godfrey of Bouillon, who defeated the 
Turks in several battles, and at length succeeded in 
taking Jerusalem, which the crusaders held for nearly a 
century. Godfi-ey was elected King of Jerusalem A. D. 
1098. These crusades were repeated from time to time 
for about 150 years, till seven armies had found their 
graves in the plains and mountains of the east. But 
ithough these expeditions proved abortive in regard to 
the immediate object of tliem, namely, the rescuing of 
Jerusalem from the power of the mfidels, they produced 
a beneficial effect on the state of Europe. They carried 
off many of the more turbulent spirits, and left a breath- 
ing time to the various kingdoms of the west ; during 
which many towns rose to eminence and power, and the 
supreme civil authorities were strengthened, Thiey 
also introduced into Europe a taste for elegance and 
refinement. Many of the crusadets TeVvvtxvKw^ ^tow\ the 
east, where some remains of the c\\VWxaXAOT\ ax\^ \v^\^ 
of the Greeks, and of the Roman exn^Kxe, ^xWWvcv^et^^^ 
brought along with them a reW&Vv ^ot mo^e v^\^^%« 
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manners than those to which they had been accustomed 
at home. Hence it is, that almost immediately after 
the crusades, ancient literature and the fine arts began 
to be cultivated sedulously in Europe. 

The connexion also of warlike operations with Chris- 
tianity, however incongruous the admixture may appear, 
had the effect of infusing more of humanity and upright 
generous principle into the operations of war, than the 
Micient Pagan empires and states had any conception 
of. It was probably from this cause that the institution 
of chivalry arose, by which a race of warriors was reared 
who cultivated the highest principles of honor, and 
whose aim and pride it was to relieve the oppressed, 
particularly women, and even children, who might be in 
captivity, or exposed to insult or injury. It is thus that 
we seldom or never hear, in modern times, of such scenes 
of unmingled atrocity, such deadly treachery, such ex- 
^tensive and cold-blooded massacres, as we read of in 
every page of ancient history. 

It was towards the end of this century that Henry 11. 
of England first invaded Ireland, and obtained the 
homage of the Irish kings. 



THIRTEENTH CENTURT. 

The crusades still continued till the noddle of this 
century; the last, which totally failed, having been 
undertaken by Louis IX. king of France, called Saint 
Louis, in A. D. 1270. This century is chiefly remarkable 
.for the conquests of Zengis Khan, a chief of the Mogul, 
or Mongul Tartars, in the east. He overran the empire 
of the Saracens, took Bagdad, and put an end to that 
empire. Towards the end of this century the Moguls 
subdued China, and then established a Tartar govern- 
ment, which has continued till the present day. Othman, 
also, at the head of Turks, toutv\e<i xXx'i Ow»«n5nxv ^^«!w- 
pire, Edward L of England, abouX. X)cve <^Ck*^ ^'^ "^^^^ 

century, attempted to brlag tYve ^co\XJvs^\ xs^av^ax^ 

aader his authority. 
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FOURTEENTH CBNTUEY. 



The commencement of this century is marked by the 
Scotch achieving their independence at the battle of 
Bannockburn, which was fought A. D. 1314. Towards 
the middle of the century Edward III. of England 
invaded France, and gained several victories, which 
led to no permanent result. Towards the end of the 
century, another Tartar leader, Timour Beg, known 
usually by the name of Tamerlane, overran the middle 
and west of Asia, carrying desolation and destruction 
wherever he went. He laid the foundation of the Mogul 
empire in Hindostan. Delhi was taken by him A. D. 
1398. In this century the dawn of literature becomes 
manifest in Europe. Petrarch, Boccacio, and Froissart, 
on the continent; Geoffry Chaucer in England; 
and Abulfeda, an Arabian geographer and historian 
flourished. 



FIFTEENTH CENTURY. 

In this century commenced that conflict, known in 
history by the name of the Reformation, which resulted 
in many of the kingdoms of Europe separating from the 
church of Rome. John Huss in Bohemia, Jerome of 
Prague, and Wickliffe in England, took the lead in dis- 
seminating the doctrines of the Reformation. 

In the history of England, the early part of this century 
is marked by the attempt of Henry V. to obtain posses- 
sion of the crown of France, by availing himself of the 
distracted state of this country. For a time he seemed 
to succeed in his enterprise; but the English were 
ultimately repulsed and driven back by the enthusiasm 
ofapeassLiit girl, named Joan of Arc, who believed that 
she was called by heaven to ac\i\e\e \5cve (i^\N^T«svc<^ ^ 
Aer country, and who infused into \Y\e octd^^^ oi^^cwacfe 
M portion of her own enthuBiasin. SVvfe YjaaXa^ifcTi^ «si^ 
AsseJy condemned and executed b^ l\ie^i^^^^^«5^«* 



MODERN HI8TOBY. — ^FIFTU BBA. 1^1 

But chat act of imbecile revenge rather hastened the 
expulsion of the English from France than retarded it. 
In the succeeding reign commenced the wars between 
the houses of York and Lancaster, in which a large 
•. portion of the English nobility were extirpated. 
V In the east the Turks, under Mahomet II. besieged 
Constantinople, and, after an obstinate siege, succeeded 
in taking it, A. D. 1453, the Greek Emperor being 
slain, fighting sword in hand in the breach. This put 
an end to the eastern empire. 

The latter part of the century will ever be celebrated 
over the whole world by the discovery of America by 
Christopher Columbus, A. D. 1492. 



FIFTH ERA. 
Charles V. 



This era finds the Greek or Byzantine empire extinct^ 
and the Turks in possession of Constantinople and of 
Greece, to the shores of the Adriatic, with the most 
considerable islands. Further to the eastward, a great 
empire had been established by the Mogul Tartars; 
which had, particularly under two chiefs, Zengis Khan 
and Timour Beg, or Tamerlane, embraced a larger 
extent of territory, than any of the great empires of 
antiquity ; but which, at this era, was broken up into a 
number of independent sovereignties. China was under 
the dominion of a Tartar dynasty. 

The kingdoms of Europe were assuming that forrn^ 
which, with the exception of late modifications, Uiey 
still retain. Spain was then one of the most warlike 
countries in Europe. 

Literature had begun to advance, with a steady and 

rapid pace, over Europe. The art of printing bail Vs^«8w 

ihscovered about the year 1440, aTvd'wa& wowXife'^gsssskSv^ 

to assume that in^uence over humati aSavt^, Vsvv^ V*a* 

been so wonderfully developed m iVve V^^'^^^^^^ 

Statuary, painting, and arclxitecture,\iaAxe^w3Kv^^ ^^ 
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highest excellence in Italy, under Leonardo <ia Vinci, 
Michael Angelo, Raphael, Titian, Corregio, and others. 

But the most remarkable, as well as the most impor- 
tant, feature in this erk, was the discovery of America, 
by Columbus ; by which discovery a new world, that 
had been hid from the inhabitants of that portion of 
the globe which we have hitherto been contemplating, 
was unfolded to their wondering gaze, and opened to 
their spirit of discovery and enterprise — opened, also, 
alas ! to their cupidity and cruelty. This event took 
place in 1492. 

This age, so fertile in great events, was also the age 
of the Reformation ; in which the Protestant churches 
separated from the church of Rome ; an event which 
stUl continues to influence the political affairs of Europe* 



SIXTEENTH CENTURY* 

In the beginning of this century the eyes of all Europe 
were tiu*ned towards the newly discovered continent of 
America and its islands, till their attention was called 
off by a new object of a different description, namelyi 
the dissemination of the doctrines of the Reformation, 
followed by the struggle for civil liberty that immediately 
ensued* The crowned heads of Europe regarded the 
introduction of any political or religious doctrines into 
tlieir dominions, without their consent, as a dangerous 
encroachment on their power and prerogative ; and, 
aided by many of the clergy and aristocracy of the 
day, attempted to crush every such tendency to inno- 
vation. Hence arose wars, persecutions, proscriptions, 
and massacres, scarcely less revolting than those whick 
stain the pages of ancient pagan history. 

Towards the commencement of this century, Charles, 

king of Spain, was elected Emperor of Germany, and 

being an able and ambitious pxirvce, W taaA^ w%^ of hia 

great power to attain to supterae Vtv^w^tvcfe \w ^>\\0'^^ 

He was steadily resisted by Fraucval.o^ ¥taive^. N?i\« 

*n active enterprising reign, Vn tke\aXX«t igwx. oi^>Mi! 
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he met with many disappointments, he at length resigned 
his crown, and retired into private life. 

This century is celebrated in English history, chiefly 
by the reign of Elizabeth, the attempt of Philip of 
Spain to subdue England, and the total destruction of 
his fleet, which he had boastingly called the Invincible 
Armada. 



SEVENTEENTH CENTURY. 

This century is marked by the struggle for civil liberty' 
in England with the Kings of the Stuart family. Charles 
1. had imbibed higher ideas of royal prerogative than 
the people were disposed to submit to ; and after various 
attempts on his part to establish an independent unde- 
fined right of taxation, which was steadily resisted, the 
contest broke out into a civil war, and the result was, 
that Charles was defeated and beheaded, and a kind of 
republic established, with a Protector, who, in fact, pos- 
sessed all the authority of royalty. On the death of 
Cromwell, the Protector, the people of England were dis- 
posed to return to their former monarchical government, 
and Charles II. the son of the former Charles, was restored 
to his hereditary dominions. On his death, James, his 
brother, succeeded him ; but manifesting a disposition to 
exercise the absolute authority which had been claimed 

• by the first Charles, he was forced to abdicate the throne ; 
and William, Prince of Orange, who had married the 
eldest daughter of James and was also his nephew, was 
called to it. This revolution led the way to those 
struggles for liberty which have since taken place in 
America and Europe, arid which have not yet subsided. 
On the Continent of Eiu*ope, this century is celebrated 
for the wars waged by Gustavus Adolphus, the Swedish 
Monarch, against the Emperor of Germany. GustAv^sa 
hAfHed the ablest generals of the exnpVTe., ^«vw^^ ^^eser^ 
battJes, till, at the battle of Lutzetv, K.X3. "^^^"^1^ 
was slain, although his troops gained \\\e n\c\»t^- ^l^ 

century is also celebrated for the reveci o^ Yas%^v* >-v 
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of France, which may be regarded as the Augustan 
age of French literature. 

In the east of Europe, the Turks were pressing upon 
the Christian states. Their armies had advanced to the 
neighbourhood of Vienna, where they were defeated 
by John Sobieski, king of Poland. 

While the southern parts of Europe were thus 
occupied, a power was rising in the north, which was 
destined to produce important changes in its social 
state. Russia, which had scarcely been felt or even heard 
of in European politics, till towards the beginning of the 
eighteenth century, now began to emerge from its 
obscurity: This empire may be said to owe its exis- 
tence, under Divine Providence, to the extraordinary 
enterprise of Peter, more justly called the Great, than 
many of those who have obtained that title, and who 
ascended the throne of Russia A. D. 1682. The 
measures which he adopted for raising his country to 
eminence, were not conquest; but the introduction 
into })is dominions of civilization, and of the arts and 
sciences. By these means he rendered available the 
resources of his vast territory ; and his successors, 
following up his plans, with the addition of direct 
efforts to enlarge their territory, the Russian empire 
has assumed a more commanding and formidable posi- 
tion, than any single state now in Europe. 

In Asia, the Tartars again overran China, and com- 
menced a new Tartar dynasty on the throne of that 
vast empire. 



EIGHTEENTH CENTURT. 

The commencement of this century finds England 

and several of the states of Europe combined to resist 

the ambitiousprojects of Louis the Fourteenth. And the 

jDuke of Marlborough, GeneraX oi iW^ote^^ of the 

MlJies, gained several great vVcloxVeft oNCt \)cv^ «ravv«& oSl 

France, which ultimately led to tY\e ^^ac^ o't \:^\x«3isl\. 

The attention of Europe waa aXao dVcecXJfc^^a^Axfc^« ^ 
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Frederick the Third, king of Prussia, with the German 
£inperor, for the possession of Silesia : and the rise of 
the Prussian kingdom to influence. Also to the wars of 
Charles the Twelfth, king of Sweden against Russia, 
which ended in his defeat and death. Towards the 
middle of the century, Britain was disturbed by a 
rebellion which arose in the highlands of Scotland, the 
object of which was to replace the family of Stuart on 
the throne, but which was frustrated by the total 
defeat of the rebel army at Culloden, A. D. 1746. 

While Europe was thus occupied with her own 
internal causes of jealousy and dissension, a new power 
was rising on the other side of the Atlantic, destined 
to produce the most important effects on the political 
condition of the world. Amidst the agitation and con- 
tentions on the subject of religion in England, during 
the reign of Charles I. and XL, many of the English 
emigrated, carrying with them high ideas of religious 
and political liberty. To these were added a colony a 
little to the southward, consisting partly of persons 
convicted of crimes, and sentenced to transportation. 
Under favourable circumstances for increasing, the 
colonists did increase with unexampled rapidity, and 
soon began to feel that they were able to support 
themselves without aid from the parent country. The 
consequence was, that they became impatient of the right 
claimed by the British legislature to tax them without 
their consent. This was tlie very claim on account of 
which their forefathers had resisted Charles, and for 
the establishment of which they had been driven from 
their native country. The British government most 
unwisely pressed their claims, till they drove the settlets 
in America into open revolt. A war ensued, in which 
the Americans were aided by the French*, and the 
result was, that they achieved their independence, the 
northern and southern states uniting together in one 
federal republic. 

The European nations were not\YvalXfeTA\N^%^^^\»^ss«:^ 
of the struggle between Britaan ajadi \vfix Qx\a^^ 
The French soldiers who had beexv em^\o^^^ '^ «a»aN 
uig' the American revolters, »etaxtk^ v» ^x^s^s 



206 FIFTH BOOK. 

Strongly imbued with the principles of civil liberty, 
and much predisposed to resist the despotic authority 
of their own monarchs. Accordingly, almost imme- 
diately after the termination of the Anglo-American 
war, a revolution began in France, which did not end, 
till the reigning family of France, like that of England 
in the former century, was driven from the throne. 
France, for a short season, became a republic, and 
commenced a system of encroachment on the neigh- 
bouring states, the results of which belong to the 
history of the following century. 

In Asia, the most important, and to Europeans, the 
most interesting object during this century, is the 
gradual rise of the British emj)ire in India. In conse- 
quence of the superiority of the British navy, when 
any war broke out between Britain and any of the 
other powers of Europe, she was immediately able to take 
possession of their foreign colonies or settlements.- She 
thus gradually superseded the Danes, the Dutch, the 
Portuguese, and the French, in India and the adjacent 
islands ; and, partly by a train of events over which 
she had no control, and partly by able measures, mili- 
tary and diplomatical, she gradually extended her 
authority and influence over a vast territory n India 
and the Asiatic islands. 



SIXTH ERA. 

Fretuh Revolution* 

This era finds Bonaparte, a military adventurer from 

Corsica, wielding the government of France, as the 

head of a triumvirate, with the title of First Consul ; 

and, in consequence of a series of victories, possessing 

the chief influence in Europe. Bntam, \\\* ^e.^1 o>j- 

pon^ntf is mistress of the sea, and po&?»e^«fe ^ \ax^^ 

empire in India^ the West Indies, atvd Catv^^dB^ VxMSj 

«»«r important colonies, wiA . mV^tan «^^«^ ^ 
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various parts of the world* Spain and Portugal are in 
possession vof extensive empires in South America* 
Three new important states have risen since the former 
era, namely, the United States of America, formed of 
British settler§ ; Holland, which had formerly belonged 
to the crown of Spain ; and Russia, which has arisen, 
from a state of barbarism, to a place among the 
civilized nations of Europe. Prussia, also, from being an 
electorate of the German empire, has become an inde- 
pendent kingdom ; and Austria has acquired extensive 
territories. On the other hand, Poland has been par- 
titioned between Russia, Prussia, and Austria, by a 
series of acts of the basest treachery and violence. 
Further to the east, the Turkish empire still exists, but 
weak and obviously sinking to its dissolution. Still 
further to the east, Russia is encroaching on the more 
southern states of Asia, and is now conterminous with 
China and Persia. In Hindoostan, the Mogul empire 
exists but in name ; its territory being nearly all in the 
hands of the British, or under British influence. 



HINETEEllTH CENTUBT. 

The French republicans had, at the close of the 
former century, entered on a career of conc^fuest and 
aggrandizement, and having taught the people to regard 
military exploits as the glory of France, laid open their 
republic to be subverted by any military leader of 
sufficient talent to command the admiration of the 
nation* Such a leader soon appeared in Bonaparte^ a 
Corsican, and a subaltern ofHcer in the French army* 
He entered with all his natural enthusiasm into the 
revolutionary sentiments of the day; and, by his military 
skill, soon rose to eminence, and so dazzled the people 
by what they were taught to regard as the ^Vw^ <^^ ^ciSsl 
exploits, that he attained to tVve c\v\e^ ^vj«t\w^\fcx^* 
public, which he soon overUirned, axA vi^% ^\Q.vrc«» 
emperor, , 

As he rose by his miUtary tsientr ^^ cov^^ \aaa».' 
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his ground only by the same means. He carried fbf^ 
ward the system of French aggrandizement which the 
republic had commenced, till die greater part of Europe 
was, directly or indirectly, under his control. MeanwhUe 
England offered to him a determined resistance, and, by 
her command at sea, at once confined him to the conti- 
nent of Europe, and obtained possession of a large pro- 
portion of the commerce of the world. The powers of 
Europe had been repeatedly roused to resist the en- 
croachments of Bonaparte, but in vain; till he broke the 
power of his own arm, by a mad attempt to conquer 
Russia. The Russians retired before him. He ad- 
vanced as far as Moscow, which the Russians evacuated 
and burned. The winter was approaching; he could 
neither maintain himself in Moscow, nor advance further. 
He was at length compelled to retreat, surrounded and 
harassed by the unbroken armies of Russia, and an inve- 
terately hostile population. Winter assailed him in all 
its rigour, and the consequence was, that of nearly 
half a million of men, whom he had led into Russia, 
but a few thousands foimd their way back to their own 
country. 

The European powers saw this to be a fit opportunity 
for regaining their own authority and influence, and 
assailed Bonaparte on every side. He continued to <^er 
a vigorous and dexterous resistance, till, overpowered 
by numbers, he was subdued, and forced to resign the 
cfown. He was permitted to retire to the island of 
Elba, in the Mediterranean. From that island he very 
soon issued, marched to Paris, was hailed by the French 
soldiery, and reinstated in the empire. The other 
powers of Europe were again leagued against him, and 
began to assemble their armies on the northern firontier 
of France. He marched against them, defeated the 
Prussians, but was almost immediately afterwards met 
by the British army at Waterloo, and there totaUy 
routed, A,D, 1815. The result was, that he again re- 
gigned the crowuy surrendered \i\Tas^? lo a.^f\MY^ ^cm^ 
of war, was sent to confinement to ^Ll^^etva-, ^\vfex^\kfc 

remained till he died, A.D- IB^l. TYvfe ^ox^X^oto ^ w 

then recalled to the throne of Yxwice. 
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^This century has already also been distinguished by 
the rise of several independent States in South America. 
The colonies of Spain and Portugal, which had long 
been impatient of the rigorous control exercised over 
them, finding that the convulsions of Europe opened a 
favourable opportunity of attaining to independence, 
promptly availed themselves of it, and successfully re- 
sisted all attempts of the parent countries to maintain 
authority over them. 

There are three features of this period, which must 
not be overlooked. 

The first is the rapid advancement of science, and 
of the useful arts. Mathematics have been car-' 
ried to an extent, and have attained to a power and 
facility of investigation, of which the ancients formed 
no conception. Astronomy, by the aid of Mathematics 
and of Optics, has opened up the system of the uni- 
verse ; subjected the various heavenly bodies to weight 
and measurement; and accounted with mathematical 
precision, not only for all the phenomena known to the 
ancients, but for ten thousand other phenomena, that 
have been discovered by the more powerful instruments 
which Optics have placed at her disposal. Mental 
phenomena, also, and all departments of knowledge, 
that relate to the direction and cultivation of the 
understanding, have been investigated on the principles 
of sound philosophy ; and many important practical 
truths have been established. Natural History, in all its 
branches, has been cultivated with a zeal and success 
altogether unprecedented. New subjects of investiga- 
tion have been opened and pursued to a surprising 
extent. The sciences of Political Economy and of Che- 
mistry may be regarded as the creations of this period; 
and Geology is only yet attaining to the form and con- 
sistency of a science. Geography, also, has explored 
the surface of our planet in almost e\eT^ ^vt^^'^wv. 
And along with the increase of \avow\edi^e, \vaN^ ea«\^ 
increase of human power, and addvlioti Vo YvwTaaxv c»^sv- 
fortand convenience. Machinery > \ti e^er^ $).«>^imX^«v«s 
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of labour, has been carried to great perfection. The 
invention of the Steam-engine has placed a power tx)' 
which it would be difficult to assign limits, at the dis- 
posal of men 4 and this mighty instrument has been 
applied to manufactures, and latterly to water and land 
carriage, with the most gratifying results. The more- 
delicate machines, too, such as clocks and watches, 
although not the invention of this last period, have been 
brought to high perfection in it ; and the recent dis- 
covery of gas-light has added much to the comfort and 
safety of cities and towns. The power of intellect^ that 
is still employed in improvements in every department 
of art, is unexampled in the history of mankind. 

The second feature of this period, to which we have 
. alluded, is the great progress that has been made in 
translating the Sacred Scriptures into the various lan- 
guages of the world. The Scriptures had been pre- 
viously translated, at different times, into most of the 
languages of Europe, and had existed from a very ^ 
early period in Syriac, Arabic, and Coptic ; but a great 
addition to such translations, chiefly into eastern lan- 
guages and dialects, belongs to the present period. 
Men of different nations have thus been furnished with 
opportunities of becoming acquainted with each other's 
languages ; and of learning to act on similar principles, 
to a greater extent than has ever before been witnessed. 
And when this fact is connected with the amazing faci- 
lities for communication among the different nations of 
the world that are now in progress, it is impossible to 
form any conception of what may be the result. 

The third remarkable feature of this period, is the 

abolition, first of the slave trade, and afterwards of 

slavery in the British colonies. A traffic in human 

beings, from the west coast of Africa, to the American 

continent and islands, early commenced. The cupidity 

of the European settlers in the New World, impelled 

them to seek for labourers to cultivate the land, to work 

the mines, and otherwise to render thew new acc^uisitions 

profitable, before a sufficient po\>\\\al\OTv \v\sA ^owtv xx:^ 

on the soil for these purposes. W\xVvvVv\s» Ktvveox, \)cvej 

sent their ships to the coast of Aifvca^ U> i,^, «&\5K\ej 
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could, men, women, or children, and convey them across 
the Atlantic, to the European settlements. The prose- 
cution of this nefarious traffic created a mass of human 
misery, partly in Africa, partly during the middle 
passage, and partly in America, such as scarcely had at 
any former period been known : and it is humiliating to 
think, that the agents and abettors of this traffic were 
natives of countries professing to have adopted the 
benign principles of Christianity. 

The zeal of a few benevolent individuals was chiefly 
instrumental in opening the eyes of the British public 
to the enormous crimes, to which they were rendering 
tliemseives parties, by sanctioning the slave trade, aaid 
by the condition of the slaves in the British West 
= India islands. The result was, that tlie nation was 
roused to indignation at the fearful recitals, and became 
determined to wash its hands of the foul stain. And, 
after a determined struggle against the parties inte« 
rested, humanity triumphed, and first the slave trade, 
and i^erwards slavery itself was abolished. The 
manner, in which this last act of justice was effected, 
b, perhaps, unique in the history of the world. The 
British nation purcliased the freedom of the slaves from 
their masters, subjects of the empire, and advanced to 
them twenty millions of poimds sterling, to set tke 
wretched captives at liberty. 
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SECTION III. 



INTRODUCTION TO VEGETABLE PHYSIOLOGY. 

The first distinction to be attended to between minerals, 
and beings endowed with life is, that the latter are 
formed with organs adapted to fulfil the several func- 
tions for which they were destined by nature. These 
organs differ, not only in form and structure, but more 
or less in the materials of which they are composed : 
organized beings are generally of a smooth surface, 
rounded, and irregular; whilst minerals are rough, 
angular, and, in their crystalline state, of geometrical 
regularity. 

One of the principal functions these organs have to 
perform, is nutrition. Unorganized matter may be en- 
larged or diminished, either by mechanical or chemical 
changes ; minerals may be augmented by the addition 
of similar particles, or by chemical combinations with 
substances which are dissimilar; but they have no 
power to convert them into their own nature. Orga- 
nized bodies, on the contrary, are increased in size, by 
receiving internally, particles of matter, of a nature 
different from their own, which they assimilate to their 
own substance. 

Let us now proceed to inquire, what is the principal 
distinction between the two classes of organized 
beings — the animal and the vegetable creation. 

Animals are provided with a cavity, called a stomach, 
in which they deposit a store of food, whence they are 
continually deriving nourishment. This organ is essen- 
tia/ to animalsy as they are not consXaxvXX^j ^m^^^^"^^^ 
food : they find it not always \)eTieal\v \)^«^t ^efeV.\ ^«\ 
oaust wander in search of if, and ^ete xSeiej xtfA.vwsr 
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Tided with such a store-hou8e> in which to lay it up, 
Uiey would be frequently in danger of perishing. 

Vegetables have no stomach ; they do not require 
such a magazine, since they find a regular supply of 
noia*ishment at the extremity of their roots. The food 
of plants is not of a complicated nature, like that, of 
animals : but consists of the simplest materials — ^water, 
and the solid and gaseous matter contained within it. 

The second distinction between the animal and vege- 
table creation is, that the latter are not endowed with 
sensibility. 

Some ingenious experiments have, however, been 
recently made, which tend to favour the opinion that 
plants may be endowed with a species of sensibility ; 
and seem to render it not improbable, that there may 
exist in plants something corresponding, with the 
nervous system in animals. There are certain vege- 
table poisons, which are known to destroy life in 
animals, not by affecting the stomach, but merely by 
acting on the nervous system. These poisons were 
administered to different plants, either by watering 
them with, or steeping the roots in, infusions of these 
poisonous plants. The universal effect was, to produce 
a sort of spasmodic action in the leaves, which either 
shrunk, or curled themselves up ; and, afler exhibiting 
Tsrious symptoms of irritability, during a short time 
became flaccid, and the plant, in the course of a few 
hours, died. When we see plants thus acted upon by 
regetable poisons, which are known to be incapable of 
destroying the animal fibre, or of injuring the frame^ 
but thrbugh the medium of the nerves, we may be led 
to suppose, that certain organs may exist in plants, with 
which we are totally unacquainted, and which bear 
some analogy to the nervous system in animals. 

It is certain that some plants possess a power of 
irritability or contractibility. There are some flowers, 
such as those of the barberry, whose stamens will bend 
and fold over the pistil, if the latlex \ie ^fvK^e.^^SJ^ ^ 
needle ; and there is one instance o^ a ^^xvX. \}pife\e.'»^«a» 
of which move without any assiguaVAe covxse •• X^k^a ^ 
the Aedysarum gyrana^ which grow% oiA>j oii \>kv^ \i«c^« 
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of the Ganges. It has three leaflets on each footsialky 
all of which are in constant irregular motion. The 
leaves of the sun-dew, nea.r the root, are covered with 
bristles, bedewed with a sticky juice. If a fly settles 
on the upper surface of the leaf, it is at first detained 
by this clammy liquid, and then the leaf closes, and 
holds it fast, till it dies. Plants in general, turn their 
leaves towards the light ; and, when growing in a room, 
they spread out their branches towards the windows, as 
if they were sensible of the benefits they derive from 
light and air. 

Plants appear also to be susceptible of contracting 
habits. The mimosa, or sensitive plant, if conveyed in 
a carriage, closes its leaves, as soon as the carris^e is 
put in motion ; but after some time, it becomes 
accustomed to it, the contraction ceases, and tlie leaves 
expand. 

Plants, which are brought from the southern hemis- 
phere, faithful to the seasons of their native country, 
make vain attempts to bud and blossom, during our 
frosty winter ; and seem to expect their sultry summer 
at Christmas. 

These, and many other phenomena, exhibited by 
plants, do not permit us positively to say, that plants 
are wholly devoid of sensibility ; but the evidence 
against that opinion is so strong, as to amount almost to 
proof. Had Providence endowed plants with the sen- 
sations of pleasure and of pain, it would, at the same 
time, have afforded the means of seeking the one, and 
of avoiding the other. Instinct is given to animals for 
that express purpose, and reason to man ; but a plant 
rooted in the earth, is a poor, patient, passive being: 
its habits, its irritability, and its contractibility, all de- 
pending on mere physical causes. 

The properties of plants may be separated into two 

classes : first, those which relate to their structure ; 

such as their elasticity, their hygrometic power : -these 

properties may continue afler death. Secondly, those 

which relate to their vitaWt"^ •, »v\c\\ «j& c»\\Vc^oC^^\N:^\ 

which, consequently, can exist oti\^ vcv \)cvfe\vNSx\%%\ax»* 

The eiementary organs oi Ne^X«)a\^ «t^ ^"i ^^ 
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kinds. First, the cellular system ; consisting of minute 
cells, of an hexagonal form, apparently closed and 
separated by their partitions, somewhat similar to the 
construction of a honeycomb. These cells in plants; 
are marked by small spots, which have been conjectured 
to be apertures, through which fluids are transmitted 
from one cell to anotlier ; but these marks are so 
minute, as to render it hazardous to venture on deciding » 
for what purpose they are designed. 

The vascular system forms, the second set of elemen-. 
tary organs. It consists of tubes, open at both ends :i 
they are always situated internally. The organs of 
plants are so extremely small, that, though aided by 
the most poweriul microscope, it is frequently difficult 
to examine the structure of dieir parts, with a sufficient 
degree of accuracy, to be able to ascertain their func- 
tions. It has long been a disputed point, whether the 
sap ascends through tlie vascular or the cellular system 
of organs ; the latest opinion is, that it passes through 
neither ; but that it rises through the interstices which i 
separate the different cells. 

The third system of elementary organs, is the 
tracheae ; so called from their conveying air both to 
and from the plant ; tliey are composed of very minute 
elastic spiral tubes. Air is so essential an agent, in 
promoting the nourishment and growth of plants, that 
it is scarcely less necessary to their existence, than to 
that of animals. 

The whole of the vegetable kingdom consists of 
masses of these several elementary organs with the 
exception of fungi, mosses, and lichens, whose vessels 
are all of a cellular form : they have no vascular 
system whatever ; and this afibrds a strong argument 
against the passage of the sap through the vascular 
system. 

The layers of wood, which are seen in the stem or 
branch/- of a tree cut transversely, consist of different 
zones of fibres, each the product oi oi\e ^e«t*^ ^q^qn^* 

The bark consists of three distmcl coaXs, xN^e oxVx^^** 
the cortex, and the liber or inner \)aT\L\ oi \>t\e?5je> "^^ 
cudcJe J8 that which is external. It co^et^ <>cv^ \eaN« 
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and flowers, with the exception of tlie pistils and 
anthers, as well as the stem and branches. The 
cuticle of a young shoot, ailer it has been for some 
time exposed to the atmosphere, becomes opaquct 
dries, and being distended by the lateral growth of the 
branches, splits, and after a year or two, falls off. A 
second membrane is then formed, by the desiccation 
of the external part of the cellular integument ; but it 
differs from the former, in being thicker, and of a 
coarser texture. This envelope is distingnished from 
the former by the name of epidermis. 



ROOTS. 



The root not only supports the plant by fixuig it in 
the soil, but affords a channel for the conveyance of 
nourishment. At the extremity of each fibre of a 
root, there is an expansion of the cellular integument, 
called spongiole, from its resemblance to a small 
sponge ; being full of pores, it absorbs the water from 
the soil. There are pores in every part of a plant, 
above ground, but they are almost wholly for the 
purpose of exhalation. The roots have no pores, 
except in the spongioles at the extremities. It would 
be useless for them to be furnished with evaporating bl 
pores, since they are not exposed to the atmosphere, ■* 
where alone evaporation could take place. f 

The tendrils of vines, and of other climbing plants, | 
which serve to fix them against a wall, or the trunk of 
a tree, cannot be considered as roots ; since, though 
they answer the purpose of sustaining the plant, they 
are unable to supply it with nourishment. But there 
are some parasitical plants, such as the mistletoe, which^ 
having no immediate commvmlcation with the earth, 
strike their fibres into the stems ox \st3ixv^e& ^^ «. \x«^ 
^ujd derive their nourishment ftom X^\s TwMt^ Yc«^«t^ 
«!o// .- yet, as the absorption \n t\n* c»&e \a not esxrvA ?» 
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by the regular mode of spongiolesi their fibres are not 
denominated roots. 
[^ The spongioles act only by capillary attraction, and 
f:' suck up moisture, just as a lump of sugar absorbs the 
water into which it is dipped. As a proof of this it has 
been shown, that if roots, saturated with moisturei 
be transplanted into very dry earth, the latter will 
absorb the moisture from the roots. 

Absorption does not immediately cease upon the 
death of a plant, as the blood ceases to circulate upon 
the expiration of animal life ; but when the vessels, 
through which the fluid should pass, have lost their 
vital energy, that susceptibility of irritation and con- 
traction, which enabled them to propel the fluid 
^ upward, ceases, and it can no longer ascend into the 
^ roots, but remains stagnant in the spongioles, which 
soon become saturated. Disease and putrefaction 
follow ; and that nourishment, which was designed to 
:'- sustain life, now serves only to accelerate disorga- 
hization. The iluid is, however, still performing the 
part assigned to it by the Creator, for if it be necessary 
to supply living plants with food, it is also necessary to 
^ destroy those which have ceased to live, in order that 
'^ the earth may not be encumbered with bodies 
; become useless, and that their disorganized particles 
may contribute to the growth of living plants. Thus, 
the putrefaction of leaves, straw, &c. which reduces 
-' the bodies to their simple elements, prepares them 
to become once more component parts of living 
plants. 

Botanists distinguish several kinds of roots. The 
rctdioF fbroBOrt or fibrous root, is the most common in 
■ Its form : it consists of a collection or bundle of fibr^. 
The roots of many grasses, and most annual herbs, 
* are of this description. The couch-grass is an ex- 
. ample of the radix repensy or creeping-root. If an 
\ attempt be made to eradicate such roots, a succession 
of bunches of fibres are met with, ^^tvcv^vcv^^xc^^Kvaww 
apparent root. which grows horizoivtaW^, ^^^ ^Y^^ra* 

to be endless. This long horizontaX ^\>Te\%^^^^'^^^^'' 
aot a root, but a subterraneous bxaivcYv^^ox \\.V^^^s 
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•pongioles : the real roots are the smaU bundle of 
fibres which spring from it. Such a root is very 
tenacious of life, as any pontion^ in which there is 
an articulation, will grow. The ox-eye, whose strong 
penetrating roots strike deep into the earth, furnishes 
an example of the rajdixfugiformu^ or spindleTshajp^ed. 
It is also called the tap-root, from its tapering so 
considerably towards the end. The radific htdbos^ or 
bulbous-root, Such as that of the lily, the hyacinth, or 
the onion, is improperly so called, for the tufls of 
fibres, pendant from the bulb, are the roots. Xbe 
bulb constitutes the stem of the plant. The potato 
belongs to the class of tuberous, or knotted roots> 
which are of various kinds, comprehending all such 
as have fleshy knobs, or tmnours. In all cases they 
are to be considered as reservoirs of nourishment, 
which enable the plant to sustain the casual privations 
of a barren or dry soil. 

The root of the orchis is deserving pf notice, from 
its singularity. It consists of two lobes, somewhat* 
similar to the two parts into which a bean is divided. 
One of these perishes every year, and another shoots 
up on the opposite side of the remaining lobe. Th^e 
stem rises every spring fr6m "between the two lobes^ 
and since the new lobe does not occupy the same place 
as its predecessor, the orchis every year moves a little 
onwards. 

The duration of roots is either annual, biennial, or 
perennial. To the first belong plants the existence (tf 
which is limited to one season, such as barley, and a 
vast number of garden and field flowers. The biennial 
root produces, the first season, only herbage, and 
the following summer, flowers and fruits, or seed; 
after which it perishes. To the [)erennial belong 
plaDts which live to an indefinite period* such as trees 
and shrubs. 
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Every plant has a stem through which the sap; 
circulatea, and fVom which the leaves and flowers 
spring. This steins 19 not always apparent: it is some- 
times concealed under ground, sometimes disguised* 
uaader an extraordinary form : the stem of the tull^ 
for instance, is contained within the bulb> which is 
commonly, but impropeiiy, called its root; that of the 
£tnk is subterraneous. The functionB of the root and 
stem mne totally dififerent^ the : former merely sucks up 
BOtaishm^t from the soil, and transmitB it to tiM> 
i(taves; the latter is su^^lied mth organs 470 distribute 
it, vapiously modified, to the several parts of the plant, 
the leaves, the flowers, &c» 

The stems of plants are divided into two classes; 
thxieeivhioh grow internally, hence called endogmout^f 
tliey are also called nMnocotyikdomi from their seed 
havingonly one cotyledon, or lobe; and diose which 
grow externally, called eofogenmmy or dieotyhdom^ixaai 
their seed having two lobes* 

There is a third class, denominated oMsot^Monn^ 
whMi have no cotyledons, and no vascular S3rstem, 
sudh as'^ngi, lichens, &c. 

The daite, the palm, and the cocoa-nut tree, the 
Mfgap-cane, and most of the trees > of tropical dimates, 
belong to the monocotyledons, or endogenous plants* 
Thefar stems ave cylindrical, beingoftb^ same thick- 
ness from the top to the bottom. Their mode of 
growth is this: a hollow stem shoots up to a certain 
height, and there stops ^ layer after layer grows in the 
interior of this hoUow stem, till at length a period 
arrives when the outer coats are so hordaoed and di»* 
tended, as to 3fvrid no longer, the stem has then 
afltitiiied its 'full growth in horizontal dimensions^ and 
offers a braad^ flat^ cffcular sux&oe tx> Vvew, ^\AidcL \Ai^ 
MoarcBly risen in height above the levA oi xJcva ^wxsA» 
In thi6Bttigefitro9end>leB>th!^ stumip o£ ^^ \xvff^ ^ ^ 
tree, which has been cut dovrn. TWioYissw^^^ ^^x«s^ 
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there being no room for a new layer of wood to extend 
itself horizontally, it shoots up from the centre of the 
stem vertically ; fresh layers every year successively 
perforate this central shoot, till it becomes hard, 
compact, and of the same horizontal dimensions as the 
base ; the second period of growth is then complete. 

The leaves and firuit of this class of plants grow 
from the centre of the last shoot, and form a sort of 
cabbage at the top of the tree, on cutting off which, 
the tree perishes. 

Endogenous plants have no real bark, the external 
coats of wood are so much hardened as to render such 
a preservation unnecessary. When an European wood- 
cutter begins to fell a tree of this description, he is 
quite astonished at its hardness. '' If I have so much 
aifficulty with the outside," says he " how shall I ever 
get through the heart of the wood ?** But as he pro- 
ceeds, he finds, that, contrary to what he has been 
accustomed to, it gets softer. This circumstance 
renders it very easy to perforate them, and makes 
them peculiarly appropriate for pipes, for the con- 
veyance of water, and such like purposes. 

These plants have usually no branches. Corn, and 
all gramineous plants, the lilaceous tribe of flowers, and 
bulbous roots, are all endogenous. Some of these ■ 
send forth shoots, but they are not from the stem, but 
from a knot or ring upon the stem. The sugar-cane, .; 
which grows in this manner, is the largest of the ' 
gramineous plants. 

The structure of the exogenous plants, or dico- 
tyledons, to which the trees of our temperate climes 
belong, is much more complicated. 

The stem is composed of two separate parts: the 
one ligneous, the other cortical, in other words, it is . 
formed of wood and bark. 

The wood consists, in the first place, of the pith, a 

sofl medullary substance, which occupies the centre of ^ 

the stem, and is almost bVw&^% of a. CY^indrical form. i 

This 80H9 pulpy body, doea noX. ^ow ox ycis^^aa^ Nsv ' 

size with the tree, but tetaana the «axDLe ^MftssMStfss&Vx 

originally had in the young stem* 
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The first layer, surrounding the central pith, grows 
freely during a twelvemonth, but the following year it 
is enclosed by a new layer ; being, by the pressure of 
this layer, prevented from extending laterally, it makes 
its way where there is no pressure ; that is to say, 
vertically. When during the third year, a third layer 
surrounds and compresses the second, this, in its turn, 
escapes from the bondage by rising vertically. This 
process goes on year afler year, so that the stem grows 
m height, at the same time that it increases in Qiick- 
ness. This mode of growing renders the form of the 
stem conical, the number of layers diminishing as the 
stem rises. 

These layers of wood attain a state of maturityi 
when they become so hard by continued pressure, as 
to be no longer susceptible of yielding to it. Previous 
to this period, the layers bear the name of oi^rnttm, 
signifying white woo(( for wood is always white, until 
it reaches this degree of consistency. The length of 
time requisite to convert the alburnum into perfect 
wood, varies from five to fifty years, according to 
the nature of the tree. 

The vegetation of the bark is precisely the inverse 
of that of the wood ; that is to say, it is endogenous, its 
layers growing internally : the new soft coat of bark, 
therefore, lies immediately in contact with the new 
soft layer of wood. The outer coats of bark, when 
they become too hard to be further distended by the 
pressure of the internal layers, crack, and becoming 
thus exposed to the injury of the weather, fall off in 
pieces : it is this which produces the ruggedness of the 
bark in some trees. The other layers, as they become 
external, and exposed to the same sources of injury, 
experience the same fate. 

It has long been a disputed point, what part of llii) 
stem the sap rises through ; some have maintained the 
opinion, tliat it ascended through the pith : others, that 
it rose through the bark; but they have both. bo^'Ok 
proved to be wrong. By coVoxicm^ \3ftfc 'w^Xet^ ^^5^ 
which the plant was watered, \lYiaa\>ee\i^2t%Rfc^^*>2^^ 
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the Stem, And found to ascend dmcPBt irhoUyin the 
albunnu% or young^ wood, and particalarly m the 
IflEtest layers. 



.«■*- 



til*' ruerwnoNs OF leavew. 

If the learesof a tree be stripped off, the fruit comes' 
te^ nothing, m^iich is exemplified, erery year in goose* 
beiry busheS) the leares of which have been deroured 
by caterpillars ; and though the fruit-trees of warar 
cHmates, partly naturalized with us, grapes and 
• peaches, for instance, ripen their fruit sooner, per- 
haps, if partially deprived of their leaves ; yet if that 
practice be carried too far, the fruit perishes. The 
white mulberry, indeed^ ctdtivated in the south of 
Burope, for the food of silkworms only, bears wondar* 
fiilly the loss of its- foliage three or four times a year. 

These facts have led some to think, that leaves were' 
merely a clothing, or a protection against cold and 
heat. Though th» is undoubtedly true, still it is a v^y 
small part of the use of leaves. 

That leaves give out moisture, or are organs of 
insensible perspiration, is proved, by the simple ex* 
,>periment of gathering the leafy branch of a tree, and 
immediately stopping the wound at its base, with wax, 
•or any other fit substance, to prevent the efiiision oif 
moisture in that direction. In a very short time, the 
'leaves droop, wither, and are dried up. If the same 
branchj partly faded, though not dead, be placed in a 
Tery damp cellar, or immersed in water, the leaves 
revive, by which their power of absorption is also-" 
iproved. 

The great *asinual sun-^ower is said to have lost by ' 
perspiration, 1 lb. 14 oz. weight, in the course €^ 
twelve hours, in a hot dry day. In a dry night, it lost 
about three ounces ; in a ino\st. ni^x^ ^kaxc^^ «xp| . 
^tetation was obf^rrt\At\\i^iX.\x^.^.xva!^'^^^^^^ss>^ 
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two or three ounces. The cornelian cherry is most 
remarkable in this respect: the quantity of fluid 
which evaporates firom its leaves, in the course of 
twenty-four hours, is said to be neiw^^^ual to twice 
the weight of the whole shrub. 

The per^iration of aquatic plants seems to be re- 
markably copious. Of these some grow constantly 
inmiersed in water. Their leaves are peculiarly 
vascular, and dry very quickly in the air, withering in 
a few minutes after exposure to it. Other aquatics 
float with only the upper surface of their leaves ex- 
posed to the air, which surface is so contrived, that 
water will scarcely remain upon it. These leaves, 
though extremely Juicy, dry with great rapidity, as 
does every part of the plant, when gathered. It is 
probable that they imbibe copiously by their under 
sides, and perspire by their upper. 

Light has a very powerful effect upon plants. The 
green colour of the leaves is owing to it, so that plants 
raised in the dark, are of a sickly white ; and it is well 
known that the blanching of celery is effected by 
covering the plant, so as to exclude the light. 

Light acts beneficially upon the upper sur&ce of 
leaves, and hurtfully upon the under side ; hence, the 
former is always turned towards the light, in whatever 
situation the plant may happen to be placed. Plants, 
in a hot-house, present the fronts of their leaves to the 
side where there is most light, not to the quarter where 
most air is admitted, or to the flue in search of heat. 
It has been found, that vine leaves turn to the light, 
even when separated from the stem, if suspended by a 
thread. 

Nor is this effect of light peculiar to leaves alone. 
Many flowers are equally sensible to it, especially th^ 
compound radiated ones, as the daisy, sun-flower, 
marigold, &c. In their forms. Nature seems to have 
delisted to imitate the radiant luminary, in the 
absence of whose beams, many of theta do xucA. vsc^HciSL 
their blossoms at all. The &tal€^^ ^xaMj^^ocaAss^^st. 
displays this phenomenon moxe coi^ajwvc^jrfawsS^ ^ 
sccouxit of its size : Uie floweT',&UoN^ »fc «fl»^ ^^ 
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and returns, after sunset, to the east, to meet his sun- 
beams in the morning. A great number of leaves, 
fikewise, follow the sun in its course. A clover field is 
a fimiiliar instance of this. 

The chemical actions of light, heat, and the com- 
ponent parts of the atmospheric air, upon leaves, are 
now tolerably well understood. It is agreed, that in 
the day time, plants imbibe, from the atmosphere, 
carbonic acid gas (which is a compound of oxygen 
and carbon), that they decompose it, absorb the 
carbon, as matter of nourishment, which is added to 
the sap, and emit the oxygen. The burning of a 
candle, or the breathing of animals, in a confined space, 
produces so much of this gas, that neither of these 
operations can go on beyond a certain time ; but the 
air so contaminated, serves as food for vegetables^ the 
• leaves of which, assisted by light, soon restore the 
oxygen, or, in other words, purify the air again. This 
beautiful discovery shows a mutual dependence of the 
animal and vegetable kingdoms, and adds another to 
the many proote we have of the wisdom, and wonder- 
working power of the Creator of all things. 

In the dark, plants give out carbonic acid, and absorb 
oxygen ; but the proportion of the latter is small, com- 
pared to what they exhale by day, as must likewise be the 
proportion of carbonic acid given out ; else the quantity 
of carbon added to their substance, would be but 
trifling, especially in those climates, in which the pro- 
portion of day to night is nearly equal, and which, 
notwithstanding, we know to be excessively luxuriant 
in vegetation. 

There can be no question of the general purpose, 
answered to the vegetable constitution by these 
functions of leaves. But when we attempt to con- 
sider, how the peculiar secretions of different species, 
and tribes of plants are formed ; how the same soil, 
the same atmosphere, should, in a leaf of the vine, or 
sorrel, produce a wholesome acid, ax\d in that of a 
spurge, or manchineel, a most ^VnAenX. ^\aowv— ^««i 
street, and nutritioiis, herbage s\vo\iVd ^oN«r^ mmsiv^^^ 
^^'d croir-foot, and aconite;— ^^ ^^^ o>s»^^« 
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totally unable to comprehend the existence of such 
wonderful powers in so small, and, seemingly, simple 
an drgan, as the leaf of a plant. The agency of the 
vital principle alone can account for these wonders, 
though it cannot, to our understandings, explain them. 
The thickest veil covers the whole of these processes ; 
and so far have philosophers hitherto been from re* 
moving this veil, that they have not even been able 
to approach it. All these operations, indeed, are 
evidently chemical decompositions and combinations : 
but we neither know what these decompositions and 
combinations are, nor the instruments in which they 
take place, nor the agents by which they are regulated. 
The vain-glorious Buffon caused his own statue to 
be inscribed, << a genius equal to the majesty of nature i** 
but a blade of grass was sufficient to confound hit 
pretensions. Sir J. E. Smith. 



THE SAP. 



The sap of trees may be obtained by wounding a 
branch, or stem, in Spring, just before the buds open ; 
or in the end of Autumn, though less copiously, after 
a slight frost, yet not during the frost. It has always 
been observed to flow trom the young wood, or 
alburnum, of our trees ; not from the bark. A branch 
of the vine, cut through, will yield about a pint of this 
fluid, in the course of twenty-four hours. The birch 
also affords much sap. It flows equally upward and 
downward, from a wound* 

This great motion, called the Jlowing of the sap, 
which is to be detected principally in the Spring, and 
slightly in the Autumn, is, thererore, totally d^tind 
from that constant propulsion of \t ^ovii\^ w:l\sx ^^i^sr^ 
growing plant* . 

This Jhunng of the sap Y\aa been xJaovMgoX \o <^ 
mtmstrate a circulation ; becau&e, tbeteAaexxv^^^^^*" 
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at the time to carry it off by perspiration, it is evident 
that, if it were at these periods running up the sap 
vessels, it must run down again by other channels. 
But as soon as the leaves expand, its motion is no 
longer to be detected. The efiusion of sap from 
plants, when cut or wounded, is, during die greater 
part of the year, comparatively very small. It is 
thought, therefore, that this fiowmg of die sap, is 
nodiing more than a facility of the sap to run, owing 
to the peculiar irritability of the vegetable body, at 
that period; and that it nms only when a wound is 
made—being naturally at rest till the leaves open, and ' 
aduHt of its proper and regular conveyance. 

As soon as the leaves expand, insensible perspiration 
takes place, very copiously, chiefly from those organs ; 
hot also, in some degree, from the bark of the yOung 
stem and branches. The perspiration of some plants 
is very great. The large annual sun-flower is said to 
perspire about seventeen times as fast as the ordinary 
perspiration of the himian skin. 

The sap, in its passage through the leaves and bark, 
becomes quite a new fluid, possessing the peculiar 
flavour and qualities of the plant ; and not only 
yielding woody matter for the increase of the vegetable 
body, but furnishing various secreted substances more 
or less numerous and different among themselves. 
T^ese, accordingly, are chiefly found in the bark. In 
herbaceous plants, the stems of which are only of' 
annual duration, the perennial roots frequendy contain 
these fluids, in the most perfect state ; nor are they, in 
siich, confined to the bark, but deposited throu^out^ 
th^ substance, or wood, of the root, as in rhubarb and' 
gentian. 

Gum, or mucilage, a viscid substance, of little 
flavour or smell, and soluble in water, is a very com- 
mon secretion. When superabundant, it exudes from 
naaxkj trees, in the form of large drops, as in the plum, 
cherry, and peach trees, and diffetetiX. %^^ca£!& ^ \!^^ 
^nifnosa, or sensitive plants, one oi niiVv\<^ ^^^ ^^ 
^TW arabicy others the gum 8eneg^> &c. 
*«ani is a substance «o\ub\e Vn spAxsi, w ^ 
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turpentine of the fir and jumper. 'Mo»t vegetaUe 
exxidations partake of a nature be^een retm and 
mucilage, being partly soluble in mmUr, pavtly in 
spirits; and are ther^KO called guniHresins. The 
more refined and volatile secretions, of a resinous 
nature, are caUed essential: oils;, and are often .higUy 
aromatic and od<»*iferou8. One of the most: exquisile 
of these is afforded by the cinnamon bark. They 
exist, in the highest perfection, in the perfumed effluvia 
of flowers, some of which, capable of combination with 
spirituous fluids, are obtainable by distillation, as those 
of the lavender and rose. 

Acid secretions are well known to be very general in 
plants. The astringent principle Is a species of acid ; it 
may be derived firom various sources — for instance the 
tanning from the oak, willow, &c« An aeid i8< found 
united with even the sugar, in the- sugar cane* 

Sugar, more or less pure, i» very- ^neraOy Ibund in 
(dants. It abounds in various rootsi^ as-.the carroty beet, 
and parsnip ; and in many plants of the graaa or cane 
. kind, besides the &mous sugar* cane. 

It is curious to observe not only the various 
secretions of different plants, by which they, difibr 
from each other in taste, smell, quaKties,. and medical 
virtues, but also their great number, and striking 
difference, frequently in the same plant. Of this, the 
. peach tree affords a &miliar example. The ran df 
this tree is mild and mucilaginous: the bBrk,leave0» 
and flowers abound with a bitter secretion; tlian whidh, 
nothing can be more distinct from the gum. The firuit 
ifl replete, not only with acid, mucilage, and sugari 
but with its own peculiar aromatic and highly volatile 
.secretion, on which its fine flavour depends. How 
fiur are we yet from understanding the vegetable body, 
wtdch can form, and keep separate, such distinct and 
discordant substancea ! 

The odour of plants is, unque8tionabl^> «^n^VhSi&(^^ 
essential oiL Its general naUne \% e^Vcw^:^ V) ''^^^^ 
ready union with spirits or oiU not ^wVfifc^ ^waXfex. 
To all the foregoing secTetsofift <* ve^\*fiEJ«»5 ''5^ 
mided Aofie^ on which thrix v«jrVov» w^fi^^«% <«^ 
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We can but imperfectly account for the green, so 
universal in their herbage; but we may gratefully 
acknowledge the beneficence of the Creator, in clothing 
the earth with a colour the most pleasing, and the least 
&tiguing to the eye. We may be dazzled with the 
brilliancy of a flower garden, but our eyes repose at 
leisure on the verdure of a grove or meadow. 

Abridged from Sir J, E. Smith. 



THE FLOWER. 

The flower consists of several parts. 

The cahfsfy or flower cup, forms the external integu* 
ment which protects the bud, before it expands: it 
consists of several parts, called sepcdesy resembling 
small leaves, both in form and colour. These sepales 
are, in general, moire or less soldered together ; some* 
times so completely, as to form a cup apparently of one 
piece. 

Above and within the calyx, rises the corolla^ which 
is the coloured part of the flower. It is composed of 
several petals, either separate or cohering, so as to 
form a corolla of one single piece: in the latter case^ 
the flower is called monopetalous. When the petals 
first burst from the calyx, and expand in all their 
beauty, they still serve to protect the central parts of 
the flower. They are at first curved inwards, forming 
a concavity aroimd the delicate organs which occupy 
the centre. This not only shelters them from ex- 
ternal injury, but reflects the sun's rays upon them, 
like a concave mirror ; thus rearing them, as it were, 
in a hot-house. When these parts are full grown, the 
Mrtificjal heat being no longer necessary, and the 
Mdmission of liffht and air, beVng xvoX. ox^^ «dit^ Val 
sdvantageouSf the petals expand*, \eaNV3[v^V)a^\xi\KtwftL 
organs exposed to tne free agency o^ Xlfeieafc ^«i»etiXa* 
At the base of the pet«k \ft gcciew3\i tntoaa.\«A ^ 



THS FLOWXB. 229 

organ, called the nectary. This is the store whence 
the bee derives honey. 

The most important parts of the flower are those 
organs which occupy the centre. It is here that the 
seed, which is to propagate the plant, is lodged, in a 
vessel called the ovaryy or seed-vessel. From its 
summit rises a little threadlike stalk, called a ti^U; 
which, at its extremity, supports a small, spongy sub- 
stance, denominated the stigma. These three parts 
form a whole, which bears the name of carpeL 

Immediately surrounding the pistils, are situated the 
ttamens ; each of which consists of a slender filament, 
supporting a little bag, or case, called an anther^ 
filled with pollen, which is a species of dust or powder. 
The anthers, when ripe, burst; and, being more 
elevated than the stigma, shed their pollen upon it , 
without which no seed can be perfected. 

In some vegetables the stamens are in one flower, 
and the pistils in another ; in others, the stamens and 
pistils are upon separate plants. In these cases the 
pollen is conveyed from the one to the other, by means 
of the wind, or by winged insects, which, in penetrating, 
by means of their long and pliant proboscis, within the 
recesses of the corolla, in order to obtain the nectar, 
cover their downy wings with the pollen. This un- 
heeded burden they convey to the next flower on which 
they alight; and in working their way to the nectary, 
it is rubbed off and falls on the stigma. Every insect, 
however ephemeral, every weed, however insignificant, 
has its part assigned in the great system of the 
universe. 

In Persia, very few of the palm and date trees, under 
cultivation, have stamens, uiose having pistils being 
preferred, as alone yielding fruit. In the season of 
flowering, the peasants gather branches of the wild 
palm trees, whose blossoms contain stamens, and spread 
them over those which are cultivated, so that the ^lUa 
comes in contact with the p\&tiVa) «xA ^^x>il^ca.^!^ ^^ 
Bower* 
There were two remarkable palm-tc^e» \\v W^^* '^^ 
oae, situMted at Otranto, had uo atwaveo^% ^^^ ^'^^ 



2ao 



jrmasoox. 



4t Brindiu, which is about forty miles distant, had b» 
pistils ; consequently, neither of those tiees bore seed* 
But when, after the growth of many years, they not 
only rose superior to all the trees of the neighbouring 
forests, but overtopped all the buildings which inters 
▼enedy the pollen of the palm-tree at Brindisi was 
wafted by the wind, to the pistila.ef thai of Otranto; 
andt to the astonishment q£ every Qne, the latter bore 
firuit. 



TBB SE^BIJ. 



The seed, from which the future plant proceeds^ . w 
the sole end and aim of all the parts of fructification. 
It consists of several parts, die most essential of which 
is the embryof or germen, called by Linnaeus, eora^Jmnh 
whence the life and organisation of the future pl|U(kt 
originate. 

The c€iifledemf or •8ee4. lobes, are immediaiteJy 
attached to the embryo, (tf which tjbey form, prop^ly 
qpeaking, a part. They are comn^only two in qu^^)er, 
and, when the seed has sufficiently established its roqti 
generally rise out of the ^rou^dy and form a kind. of 
haves. HUunty the scar, is the point by which the 
seed is attached to its seed-vessel, or receptacle> an4 
through which alone nourishment is imparted iot the 
perfecting of its internal parts; it is also the point 
through which the radical is {N-otruded in tl^e first stage 
of gemunation. 

There is no part i£ the vegetable kingdom, wbic)) 
ofiers so many striking proofs of admirable contrivance 
as the seed. The care which Providence has bestowenl 
upon it is astonishing. 

Independently of the 4ni\uvi^Table moa&A wUich ace 
adopted for maturing and ptotec\\»^ \)c\e ^"c^vs^ ^^ 
which the production of the eeed dei^^pi^ wci^Ti^^y^ 
^bnn part of tb^ syateiiKo^ fgroVis^^^i^^ 3S>^ a6i 8i ftft^ >^ 
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iodependently, too, of the countless cohtrivances, some 
highly artificial, for the immediate purpose of perfecting 
it, — the mode in whieh this organ is preserved after it is 
matured, evinces consummate care and wisdom. Some- 
times it is packed up in a capsule, a vessel composed of 
tough and strong coats ; sometimes, as in stone-fruits 
and nuts, it is closed in a strong shell, which again is 
enclosed in a pulp ; sometimes, as in grapes and berries, 
it is pliunped overhead in a glutinous syrup, contained 
within a skin or bladder ; at other times, as in apples 
and pears, it is embedded in the heart of a firm fleshy 
substance ; or as in strawberries, pricked into the sur- 
face of a soft pulp. These, and many other varieties^ 
€itist in what are called firuits. In pulse, and grain, and 
grasses ; — in trees, and shhibs and flowers, — the variety 
of the seed-vessels is incomputable. We have the 
seeds, as in the pea-tribe, regularly disposed in parch- 
ment pods, which completely exclude the wet ; the pod^ 
also, not seldom, as in the bean, lined with a fine down 
distended like a blown bladder ; or we have the seed 
•enveloped in wool, as in the cotton plant ; lodged, as in 
pines, between the hard and compact scales of a cone ; 
or barricadoed, as in the artichoke and thistle, with 
sp/ikes and prickles; in mushrooms, placed under a 
penfthouse ; in ferns, within slits in the back part of the 
leaf; or, which is the most general orjganization of all, 
we find them covered by a strong close tunicle, and 
attached to the stem, according to an order appropriated 
to each plant, as is seen in several kinds of grain and of 
grasses. 

Equally numerous and admirable are the contrivances 
for dispersing seeds. Who has not listened, in a calm 
and sunny day, to the craclding of fur^e-bushes, caused 
by the explosion of their little elastic pods, or watched 
die down of innunverable seeds floating on the Summer 
bteeze, till they are overtaken by a shower, which 
moistening their wings, stops their ^rther €\^\^ «sA 
Bt the same tihie accomplishes its ftxwX ^xsx^^^^^s^ ^«s^~ 
mediately promoting the gerrftMialioxv 0!^ ew^ ^^^Vsn 
itbe moist earth f ^ 

How Ktde are chikben ««ftee, aa «D«^\Asyw ««*ii 
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seeds of the dandelion, or stick burs in sport on each 
other's clothes, that they are fiilfilling one of the great 
ends of nature. 

The awns of grasses answer the same purpose. 

Pulpy fruits serve quadrupeds and birds as food, 
while their seeds, often small, hard and indigestible, 
pass uninjured through the intestines, and are deposited, 
far from their original place of growth, in a condition 
perfectly fit for vegetation. 

Even such seeds as are themselves eaten, like the 
various sorts of nuts, are hoarded up in the ground, and 
occasionally forgotten, or carried to a distance, and in 
part only devoured. 

The ocean itself serves to waft the larger kind of 
seeds from their native soil to far distant shores. 

M'Cuixoch's Courge of R^admg^ 



ANIMAL LIFE. 



Living bodies are usually divided into the Animal and 
Vegetable kingdoms. It may seem at first sufficiently 
easy to make die distinction between an animal and a 
plant; and, as long as we confine our views to the 
iiigher orders of animated beings, there is no room for 
doubt. But when we descend in the scale to the ra- 
diated animals, which present no distinct nervous system, 
no organs of sensation, no observable mode of commu- 
nication with the external world; it then becomes 
necessary to inquire more accturately into the peculiar 
points, which should decide us to arrange them under 
the one class, or the other. Perhaps the most certain 
of these, is the presence of a digestive orsan. Cuvier 
mentions three other marks of distinction, which however 
Are by no means so general. TYve^ «xe» xVv&Y^^s^uce of 
nitrogen^ as one of the c\\einic^ coiw^xveox* q'^ i^ 
MimaJ bodies ; the existence o^ a cvto^a!C\o^\ «A 
^^9mpirMtioD. Nitrogen, it i»true,ex\%u\iia\\wi\Ti«X^ 
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bat all vegetables, likewise, contain it, and some in con- 
siderable quantities, as the extensive classes o£Jitngi and 
eructfbrmia ; in ccifeiny a principle extracted from cofiee» 
there, is actually a greater amount of it, than in most 
animal substances. Circulation is not found to exist in 
the lowest class of animals. As for respiration, the leaves 
of plants so exactly resemble, in their action, the lungs 
of animals, that they are now familiarly spoken of by 
Vegetable Physiologists as respiratory organs. 

What life w, we know not ; what life does, we kaow 
well. Life counteracts the laws of gravity* If the fluids 
of our bodies followed the natural tendency of fluidsy 
they would descend to our feet, when we stood, or to 
our backs, when we lay. The cause, why they do not, 
may be referred immediately to the action of the heart 
and vessels; but it is evident, that they derive that 
power from life. 

Life resists the effects of mechanical powers^-^Frictionf 
which will thin and wear away a dead body, actually is 
the cause of thickening a living one. The skin on a 
labourer's hand is thickened and hardened, to save it 
from the effects of constant contact with rough and 
hard substances. The feet of the African, who, without 
any defence, walks over the burning sands, exhibit 
always a thickened covering ; and a layer of fat, a bad 
conductor of heat, is found deposited between it, and 
the sentient extremities of the nervesi^— Pressure, which 
thins inorganic matter, thickens living matter. A tight 
shoe produces a corn, which is nothing more than 
a thicKened cuticle. The same muscle, that with ease 
msed a hundred pounds when aUve. k torn through by 
ten when dead. 

Life prevents chemical agewy. The body, when lefl 
to itself, soon, begins to putrefy ; the several parts of 
which it is composed, no longer imder the influence of 
a higher controlling power, yield to their chemical 
affinities ; new combinations are formed ; ammonia^ 
sulphuretted, with carburettedli^dt<>^ti,«xA^^^ ^^^^^ 
are given off, and nothing remains \>u\. d»sX- T>k» xkS?*^* 
happens during life. 
Life modifies the p^wer of heoi, liefve»Si^ »^ ^^^^'^ 
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dtttt,' or widlin the aifctic circle, the temperature of the 
human body is found unaltered, when examined by the 
thermometer. Some have exposed themselves to air, 
heated above the point at which water boils; yet a 
thcfrmometer, placed under the tongue, stood at the 
usual height of about 98*; and the sailors, who, under 
Captain Parry, wintered so near the north-pole, when 
examined in tiie same way, constantly afforded the 
same results. 

Fitidly, life U' the cause of the constant changes Aai 
^tns'going' forward in our bodies. From the moment that 
<rar being' commences, none of the materials, of which 
we are composed, continue stationary. Foreign matter 
is' taken in, and, by the action of what are termed the 
assimilating ftmctions, becomes part of our composition ; 
wiiile, on die Oliher hand, the materials, of w^hidi our 
frame had been built up, being now unfit any longer fci 
the performance of the necessary duties, are dissolved, 
as it were, into a liquid or gaseous form, conveyed by 
liie absoi:4)ents from the place which the new matter 
eomes to occupy, and finally expelled from the system. 

PflRCBVAL B. LOBD. 



TH« IKTEGITMENTS. 

The integuments fbrm that substance, which coven 
«v^ery part OT the surface of the body. They constitute 
iHiat is'tertned'the hide, in various animals, and consist 
of three parts ; the scarf-skin^ a mucous net weirk 
bcAo^, and the tNie skin. 

The scarf-skin, or cuticle, which is intended to pro- 
tect the paitft beneath, and to preserve their sensibility, is 
Itself insensible. A blister will raise the cuticley and 
reoder it apparent. Strong work will harden it, as in 
the hands c^ ktbounng people *, «ndL^ «£tec xoss^ %^«e« 
cotnpltdntB, the Sdurf-skm ipeeA» ott> yaaX %a\\.^si«iN». 
^owe animalsy as serpents, wVvVcYv c»aX A^ii^x ^^dsv ix 
*•■''•'» periods* 
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The scarf-akin has in it numerous minute holes or 
pores, by means of which perspiraticm is effected, and 
through which the air issues. 

The colour of the scarf-skin vwries very little in the 
different races of mankind : even in the negro it. is very 
little darker than in the European. The seat of colour 
is, in fact, a very thin layer of soft substance, which ia 
interposed between the scar^«kin and the cutis» or trus^ 
skin, and is termed the mucous netowork* In the 
negro it is of a very dark colour : and the. colouring 
matter is enable of being communicated to water. 
The true slon, and the parts below, are of thesam^ 
<!0lour, both in whites and blacks* 

There are five principal varieties of odour in the 
hyman species, and all of them dependent on the dif«» 
ferent shades of the mucous coat.: the first is the 
European, or white; the second is the Mangolian 
yellow, or olive; the third is the American red, or 
copper colour ; the fourth is the Ethiopian, or black ^ 
the fifth is the Malay brown, or tawny. 

The true skin constitutes the organ of touch. Thia 
power exists in the greatest degree at the ends of the 
fingers, in slight elevations of the skin, called papillse. 
The immediate organs of sensation are, however, small 
white threads, called nerves, which are more or lesa 
iBunediately derived firom the brain, and these ane 
fliffused very plentifiUly over the ends of the fingers*, 
and particularly over the papillae, which, by this meana 
are odculated to communicate minute impressions with 
great.accuracy. 

Most animals have, independently of the genera^ 
diffusion of sensibility over the surface, some particular 
part which possesses the sense of touch in a prC'-eminenA 
degree. The nose or snout is a very common organ, for 
this purpose, in many animals ; and in the dephant^ 
large and unwieldy as it appears, the extremitv of the 
trunk is provided with an organ, as small and d^cate fijk 
the human finger, and capable o£ tai^dxv!^ \:^^ ^^ ^^sr^ 
small objects, as needles or pm&,m\!i:i ^eaX.^a£^^^^« 
Some amxaah have an e^ceedm^^ OEv\diK.c^^^ec«^^ 
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that live in the air, have their cuticle dry and homj; 
fish, on the contrary, have it mucous, or oily, so as to 
prevent injury by the action of the water upon it. Some 
animals, as has already been observed with regard to 
serpents, cast their cuticle once a year, and this in so 
perfect a way, that even the rotundity of the eye is dis* 
coverable in the exuviae. The greater part of silk- 
worms, and of the caterpillars of butterflies, cast off 
their cuticles seven times, and some insects even ten 
times, before they pass into the state of chrysalis. 

There is a peculiarity in the attachment of the skin 
of the frog and toad to the body, which is not found in 
other animals. It is only adherent at a few points; 
being in other respects a loose bag inclosing the body ; 
whereas, in most animals, it is closely adherent to the 
muscular surface beneath. 



THE BONES. 



The bones form, as it were, the foundation of the 
t)ody ; and, besides being a basis or ground- work for the 
-soft parts, are intended to enclose and support some 
•organs, which are of the first importance in the animal 
ifi'ame. 

The skull or cranium, which contains the brain, it 
Ifixed at the top of the vertebral column, or bones of 
the back: in the centre of these bones, is a hollow 
space, destined for the reception of the spinal marrow^ 
a substance which is a prolongation of the brain, and 
resembles it a good deal in nature and function. 

At a little distance firom the skull commence the ribsy 

which are all fixed behind to the bones of the back, and 

the greater number to the breast-bone before. Their 

curvature forms a cavity, wVAcYv \& ca^e^ \!iE\& c\v<^l^ and 

contains the heart and lungs. 

^t the lower part of the ^etV;e\>T«\ coVMlflv^&^S^»Rfc^ 
I £rm, ehick, strong, and \Tte^\»x, \ws«^ toxwJwsw 
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called the hips, which encircle a sort of hollow space 
termed the pelvis or basin. 

At the upper part of the ribs, are the shoulder blades, 
into which the upper extremities are articulated or 
jointed ; and at the lower part of the pelvis are articu- 
lated the lower extremities. 

The form, magnitude, and mode of junction of bones 
▼ary, according to tKe design which they are intended 
to serve. Where strength is required, with flexibility at 
particular parts, we have bones, like those of the arm 
and leg, of firm texture, with joints at certain intervals. 
In the hand and foot, there is, by means of the nume- 
rous joints of the fingers and toes, and the mechanism of 
the wrist and ancle, a facility given to the various im- 
portant actions of the hand, and to the more limited 
motions of the foot. 

In the back, great solidity is required, and the 
motion in any one part of it is very small. In some of the 
joints, the power of motion is in all directions, as in the 
shoulder and hip ; while in the elbow and knee, there 
is only the power of bending or extenduig them. 

The joints which compose the shoulder and hip are 
of the description which is called, in mechanics, the 
ball and socket. The bone of the arm is attached to 
the shoulder blade, which is connected with the breast 
bone, by the intervention of the collar bone, or 
clavicle. 

The ends of bones are covered with a gristly sub- 
stance, called cartilage, which, together with the oil, or 
synovia, as it is called, which is secreted in every joint, 
prevents them being injured by the constant friction to 
which they are exposed. 

The bones, hard and substantial as they appear, were 
originally nothing more than soft pulp, contained within 
a membraneous covering, which gradually became 
harder, and, at the proper period, acquired solidity 
sufficient for all the purposes of life. The ^o^w%<&^ ^ 
person is, the greater is the quantity q^ \^^ % «xv^\sv 
old people there is a much larger ipcoi^T>L\ati ^^ ««»Sv^ 
amtter. Some fish have their bonea coxoi^o^fc^ c^Sxt€c« 
^ cartilage, as the shark, skate, atvirgeoxi* 
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In some animals the bony structure is on the outside 
of the body, as in all the testaceous tribes, which aie 
enclosed in one or more shells; as the oyster, snail, 
whilk, &c. ; and also in the Crustacea, which compriie 
the crab, lobster, shrimp, &c« 

In the crustaceous, as weU as in the testaceous, thete 
is a power of renewing the shell in case of injury, which 
in the former, not only extends to the shell, but like- 
wise to the limb itself. Lobsters and crabs, are some- 
times, after thimdernstorms, foimd to be entirely without 
their claws, which require some time for reproduction. 
The jar communicated to the water, and perhaps 
terror on the part of the ammal, have the singular effect * 
of making these animals throw off their claws. The 
effect seems to be voluntary, for some of the youngtr 
of these animals will drop their claws, on an attempt- to 
take them, even though they have not been touched. 
In these animals, the blood-vessels have the power of 
secreting the matter of the shell. Crabs ana lobsters 
lose their shell annually, and seek retirement till the new 
shell is sufficiently consolidated ; being aware of their 
defenceless state at such times. 



MARKS OF DESIGN IN THE HUMAN BODY. 

I challenge any man to produce, in the joints and 

pivots of the most complicated, or the most flexible 

machine that was ever contrived, a construction more 

artificial, or more evidently artificial, than that which 

is seen in the vertebrae of the human neck. Two things 

were to be done. The head was to have the power of 

bending forward and backward ; and, at the same time 

of tummg itself round upon the body to a certaio 

extent. For these purposes, two distinct contrivances 

are employed. First, the Vi^udi ie%x& VxMx^ndiaX&l^ \u^oii 

the uppermost part of the vett&\>Ta&, 9ii^S&\nv\\id^v^>X 

by a hinge-joini ; upon w\uch 3lo\ivt, XJa© V^ad^ "^^wi^ 

^^^ely fomrard and ba^waxd. Biu\. iSafia ^Cto xisJuWR 
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nvofiofn is unproTided for : therefore, secondly, to make 
the head capable of this, a farther mechanism is intro- 
duced ; not between the head and the uppermost bone 
of the'^neck, where the hinge is, but between that bone 
and the next underneath it. This second, or uppermost 
b<me but one, has what anatomists call a process, viz. 
a projection, somewhat similar in size and shape to a 
tooth ; which tooth entering a corresponding hole or 
socket in the bone above it, forms a pivot or axle upon 
which that upper bone, together with the head which it 
supports, turns freely in a circle. Thus are both' motions 
perfect without interfering with each other. When we 
nod the head, we use the hinge-joint, which lies between 
the head and the first bone of the neck : when we turn 
the head round, we use the tennon and mortice, which 
runs between the first bone of the neck and the second. 
No one can here doubt of the existence of counsel and 
design. 

^The spine, or back-bone, is a chain of joints of very 
wonderful construction. It was to be firm, yet flexible : 
fintiy to support the erect position of the body \f.exiihh^ 
to allow of the bending of the trunk in all degrees of 
curvature. It was further also to be a pipe for the safe 
conveyance from the brain of the spinal marrow; a 
substance not only of the first necessity to action, if 
not to life, but of a nature so delicate and tender, so 
susceptible of injury, as that any unusual pressure upon 
it is followed by paralysis, or death. Now the spine 
was not only to furnish the main trunk for the passage 
of the medullary substance from the brain, but to ^ve 
out, in the course of its progress, small branches, which 
being afterwards indefinitely subdivided, might, under 
the name of nerves, give, to every part of the body, 
the power of feeling and motion. The same spine was 
a%K> to serve another purpose, not less wanted than the 
preceding, viz. to afibrd a basis for the insertion of the 
muscles, which are spread over the trunk of the bod?^^ 
in whicb trvmk there are not, as \n \he\\Tc^o%»,c'f«sAjsNs^ 
bones to which they can be fasten^. '^^^ «^\s\fc^^^ 

likewise to furnish a support for t\ve enda o^ xXvexto^x^ 

rest^ upoD, 
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How admirably is all this accomplished ! The spine 
is composed of a great number of bones- (in man, of 
twenty-fow), joined to one another, and compacted by 
broad bases. The breadth of the bases upon which 
the parts severally rest, aiid the closeness of the junc» 
tion, give to the chain its firmness and stability ; the 
number of parts, and consequent frequency of joints^ 
its flexibility. This flexibility varies in different parts 
of the chain ; is least in the back, where strength more 
than flexure is wanted ; greater in the loins, which it 
was necessary should be more supple than the back | 
and greatest of all in the neck, for the free motion of 
the head. In order to afford a passage for the descent 
of the spinal marrow, each of these bones is bored 
through in the middle in such a manner, as that, when 
put together, the hole in one bone falls into a Une, and 
corresponds with the holes in the two bones contiguous 
to it. • By which means, the perforated pieces, when 
joined, form an entire, close, uninterrupted channel; 
at least, while the spine is upright, and at rest. But as 
a settled posture is inconsistent with its use, a great 
difficulty still remained, which was, to prevent the 
vertebrae shifting upon one another, so as to break the 
line of the canal as often as the body moves or twists. 
But the vertebrae, by means of their processes and 
projections, and of the articulations which some of them 
form with one another at their extremities, are so 
locked in and confined as to maintain, in the surfaces of 
the bones, the relative position nearly unaltered ; an4 
to throw the change and pressure produced by flexion» 
almost entirely upon the intervening cartilages, or 
gristle, the springiness and yielding nature of whose 
substance admits of all the motion which is necessary, 
without any chasm being produced by a separation of 
the parts. For the medullary canal giving out in its 
course a supply of nerves to different parts of the body, 
notches are made on the upper and lower edge of each 
vertebrae ; two on each edge. Wheti xK^ Nec\ftfe(t«£ am 
put together^ these notches, exactV^ ^VXAtv^> fetm %\xs»^ 
h&les through which the nerves \ssvxe ' omX. Viv '^t%^ \ft 
order to send their branches t\\Tou^\i cver^ V«^ ^^ ^ 
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body, and with an equal bounty to both sides of the 
body. 

The structure of the spine is not in general different, 
in different animals. In the serpent tnbe, however, it 
is considerably varied ; but witn strict reference to the 
convenience of the animal. For, whereas in quadrupeds 
the number of vertebrae is from thirty to forty, in the 
serpent, it is nearly one hundred and fifty : whereas in 
men and quadrupeds the surfaces of the bones are flat, 
and these flat surfaces laid one against the other, and 
bound tight by sinews ; in the serpent, the bones play 
one within the other, like a ball and socket, so that they 
have a free motion upon one another in every direction ; 
that is to say, in men and quadrupeds, firmness is more 
consulted ; in serpents, pliancy. 

Paley's Nat Theology, 



THE MUSCLES. 

The muscles are distinct portions of flesh, capable of 
contraction and relaxation. They are composed of 
fibres of two kinds ; the one soft and irritable, of a red 
colour, from the blood that is in them : these generally 
constitute the body of the muscle ; whilst tfie other 
sort are found, for the most part, in the extremities, and 
are of a harder texture, and of a white glistening 
coloinr : if these are formed into a round, slender cord, 
they are called tendons. What we commonly term 
flesh, as the lean of meat, is the substance of the mus- 
cles. The fibres of which they ar6 composed are ex- 
quisitely fine. 

The muscles are generally attached to the bones, by 
means of tendons, and are so artfully situated, that 
whatever motion the joint annexed is capable of per- 
forming, the muscle is adapted to produce it. The 
knee, and the elbow, furnish exaxci'^\e!& oi xJov^ %!^^^* 
ment. Both being hinge joints, fotrae^to TaoN^\i»^fc- 
wards or forwards, the muscles \)e\oTL^Tv^ Xft \iwBs» 
are placed parailel to the bone, w> aa, \i^ V>^^^ fiw5w^ 
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lion or relaxation, to effect that motion, and no.othar* 
The shoulder and the hip joints, by their constnictioDy 
admit a sort of sweeping or circidar action, and are 
accordingly supplied with muscles adapted to it* 

A joint ui]drumished with suitable muscles would 
be motionless ; muscles deprived of the joint, would be 
unavailing. They are necessary to each other ; and their 
union displays the highest marks of wisdom and goodness. 

The red coloiur of the muscular or fleshy parts of 
animals is owing to innumerable blood vessels that are 
dispersed through their substance. When we soak the 
fibres of a muscle in water, it becomes white. The 
blood vessels are accompanied by nerves ; and they aie 
both distributed so abundantly in the fleshy parts, thit 
in endeavouring to trace the course of the blood vesseb 
in a muscle, the muscle would appear to be formed 
altogether by their ramifications ; and in an attempt to 
follow the branches of its nerves, they would be found 
to be equally numerous. 

When a muscle is in action, the fibres become 
shorter, and the body swells. Experiments show that 
the nerves, and a regular supply of blood, are essential 
to this contraction ; and that it is regulated by the 
mind, at least in the voluntary muscles, viz. those mus- 
cles that move the limbs, or any other part dependently 
upon our will : but there are others, called tlie involun- 
tary muscles, which operate without even our conscious- 
ness of the action that is continually going on within 
us ; such is the heart, which is itself a muscle : and the 
muscular fibres that occasion the necessary motions Df 
the stomach and the intestines. 

Most muscles have others opposed to them, which 
act in a contrary direction, and are called antagonists. 
Some of these act in succession, as when one musde, 
or one set of muscles, bends a limb, another extends 
it ; one elevates a part, another depresses it ; one draws 
it to the right, another to the left. By these opposite 
^powers the part may be kept in a middle directioBy 
. ready to obey when called to acU 

Four hundred and forty-Mx. tnuadfta Y^w^ \s^ 
deecribed, and their uaea ascexlaiiwed. \\.\»*\««».«ftft 
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thatnot less than a hundred are employed every time 
we breathe : yet we draw our breath every moment, 
without considering, or even being sensible of the vast 
aad complicated apparatus that is necessary to effect it. 
The least impediment to our breathing throws us into 
the greatest distress ; but how little do we value the 
inestimable blessing, till disease or accident makes us 
sensible of its enjoyment. 

The exquisite and delicate mechanism of different 
parts of the frame claims our highest admiration ; but 
our wonder is greatly increased, when we consider, that 
it performs its different functions for fifty or sixty years 
together, with very little diminution of its power. 
What hinge could the most skilful workman contrive, 
that might be used as oflen as our elbow-joint is, for so 
long a term, without being disordered or worn out ? 
Have we not here a strong proof of the vast superi- 
ority of the works of God, to the most ingenious con- 
trivances of man ? 

Those important faculties of sight and hearing, 
which are of so much use, and which procure us so- 
uany enjoyments, depend upon' muscles so extremely 
small, that they must be magnified to be visible. In 
the tongue the muscles are very numerous, and so im^ 
plicated with one another, that the nicest dissectors 
cannot trace them ; yet they are so arranged, that they 
never interfere with each other, nor interrupt the 
various offices of speaking and swallowing. In the 
Other parts of the body, the same admirable economy 
is preserved. The muscles are every where diffused ; 
they lie close to each other, in layers, as it were, over 
one another, after crossing, sometimes passing through, 
and even imbedded in one another, yet each at perfect 
liberty to perform its peculiar office, without inter- 
rupting the power of its neighbour. 

The action of muscles is oflen required where their 
dtuation would be inconvenient. In such a case^ 
the body of the muscle is placed in ^ts\q coTKoyc^^^^ 
position at a distance^ and comm\m\cale& ^mXJtv \N\^ ^ovoX 
^ action by means of slender tendon^) at «^x«v^>^k^^ 
tmbhnff wirea. If the nrasdea, which moN^XJcksi few^-*^ 



244 FIPTH BOOK. 

had been placed in the palm or back of the handy they 
would have enlarged it to a clumsy and very incon- 
venient thickness. They are, therefore, disposed in the 
arm, and even up to the elbow; from this position they 
act by long tendons, strapped down at the wrist by 
ligaments, beneath which diey pass to the fingers. The 
same artflil arrangement is observed in the muscles that 
give motion to the toes, and many of the joints of the 
foot. Instead of swelling and distorting the foot, they 
form a graceful enlargement of the calf of the leg. The 
variety in the figure of the muscles, according to 
their situation and office, is likewise beautifully con- 
trived : some have double, some triple tendons ; others 
none: in some places, one tendon belongs to several 
muscles ; in other places, one muscle to several tendons. 

One set of muscles enables us to move a certain part 
one way, and a different set enables us to move it 
another way. That we have the power to frown, smile, 
cough, breathe, to lift up or close our eye-lids, raise or 
bend our heads, stoop, incline to one side or the other, 
move our fingers or toes, raise or depress our limbs, 
walk or sit down, speak, ' or sing, swallow, open or shut 
our mouths, or perform any action whatever, we owe 
to particular muscles, which are appointed to set that 
part in motion. 

Surely no one can be acquainted with the art and 
wisdom so wonderfully displayed in the structure of the 
human body, without acknowledging that there is a 
God, and that the work is his : for nothing short of infi- 
nite intelligence, could have produced any thing 00 
complicated and so perfect. 



THE TEETH. 



The functions of circulation and of respiration are 

carried on by means of organs situated in a cavity 

which is called tlie chest, 01 lYvotax. TW ox^^x^xV:^ 

are concerned in the preparation o^ XJcia ioc^^ «3c^ xs^ 

nutrition, lie in a cavity beueaA^ caJX«^ xiafe ca.xS&^ ^ 
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the abdomen. The chest is occupied chiefly by the 
heart and the lungs ; the abdomen by the stomach, the 
^ intestines, the liver, the spleen, and the pancreas or 
■ Bweet-broid. These two cavities are separated by a 
; partition, called the diaphragm, or medriff, which is 
partly of a fleshy, and partly of a membraneous nature, 
|- and readily gives way, by its laxity, to the alternate 
expansion and contraction of the chest in the action of 
breathing, to which its muscular power eminently con- 
tributes. The stomach is connected with the mouth, 
by means of a long tube, which is called the oesophagus, 
or gullet, by means of which, it receives the food from 
the mouth. 

The first action, to which the food is subjected, is 
mastication, or chewing, and for this purpose, most ani- 
mals are provided with teeth. When there are no 
teeth,- other resources are provided in the stomach 
itself, for that sort of preparation which it is necessary 
that the food should undergo, previous to digestion. Birds 
have no teeth ; and with various other animals, as fish, 
and serpents, the teeth seem to be adapted only to pre- 
vent the escape of that prey which is swallowed whole* 
The nature of the teeth depends on the nature of the 
food which the animal is designed to use; namely, 
whether it is animal, vegetable, or of a mixed nature* 
By the inspection of the teeth, therefore, we are able 
to form an opinion as to some of the most materia] 
' habits of an animal. The teeth which first exhibit 
themselves, are called milk, deciduous, or temporary 
teeth, from their being intended to continue only a few 
years. Those which supply their places when they are 
shed, are, from their never being shed, called permanent. 
The teeth in man are composed of two parts ; a 
bony, which constitutes the body of the tooth, and is 
very similar to real bone, and a bright, smooth, thin 
external covering, called the enamel. The part which 
• is out of the jaw, is called the crown and neck : while 
' the fangs, or roots, are planted dee^ vcv ^<& "^hi 
^ ' There is a small cavity in the bod^ o^ ^e \fto\5ev^ nJ^^ 
•^ descends in the form of a smaU tube \tiU> X3t^^ ^«bw's^% ^»» 
< conuins the vessels and nervea, wYacVi Nfct^ cai^^^^ 



ki the original formation, and subsequently in the nu* 
trition of the tooth. This is the structure of the teeth 
in the omnivorous and carnivorous animals^ but in the 
graminivorous^ the enamel descends into the body of 
die tooth, and by forming several perpendicular layersi 
arables ihe tooth to resist the attrition necessary in 
mastication ; if there ware only one layer of enameli , 
it would be soon worn off. Between the teeth of the 
omnivorous, and carnivorous animals there is also a 
difference. In the carnivorous, the teeth fit into each 
other very nicely ; whereas in the omnivorous, there is 
a certain latitude of motion permitted, for the operation 
of grinding the food. 

The temporary teeth, in the human race, are twenty 
in 'number, and are divided into three kinds ; the firont, 
called also incisors, or cutting teeth, of which there an 
eight, namely, four in each jaw ; the canine teeth, called 
dog teeth, or cuspidate, which are four in number, one 
on each side of the incisors, and are of a pointed or 
conical form; and the grinders, or molares, which 
amount to eight, being two back teeth, above and 
ivelow, on each side. The permanent teeth are thir^^ 
two in number. These are, as in the temporary, e^nt 
incisors, and four cuspidate ; two bicuspidate, or two« 
pointed, next to the cuspidate on each side, amountii^ 
to eight ; and three molares on each side, above ana 
below, making twelve, of which the four hindermost are 
denominated denies sapientiofy or teeth of wisdom, from 
their not appearing till adult age. The cause of this 
increase of teedi, is, that there is a very great dispro*- 
portion between the magnitude of the jaw, in the young 
and adult; and as the teeth, ftom their nature and 
mode of growth, do not admit of any increase of size, 
it was necessary, when the jaw became larger, that not 
only a supply of larger teeth, but additional teeth 
should be given. 

Many of tlie carnivorous animals are beasts of prey> 
sad their teeth are part of their natural weapons of 
Mttack. The tusks, or canine tee^> «xe^ m «raLO\ «s&r 
nuds, and indeed in some othew, «a t^afc Vo^^ ^«[^ 
^onnidahle Instruments of offence. 



Cattle and sheep, whose front teeth are confined to 
biting the gra^s, have them sharp, itnd the enamel of 
these teeth covers their outside only, as in man ; but 
neither cattle nor sheep have incisors, in the upper jaw* 
In horses, where both the Iront teeth and the mourea 
are employed as grinders, the enamel is distributed 
tlirpugh the body of the tooth, in both descriptions of 
teeth, in the same way as in graminivorous animals. 

There is a very curious difference in the dispositioii 
of the enamel in the African and Asiatic elephantf 
which is worth notice. In the African, it is always in 
the form of transverse lozenges, which touch each 
(Mther in the middle of the tooth ; in the Asiatic, it is 
in tbe form of transverse flattened ovals ; and this dif* 
fisrence is so constant, that it may be always known, by 
a slight inspection, whether the tooth has belonged to 
the one or the other of these species. 

In the shark, whose teeth are spear-shi^ed, and verv 
aharp^ notched at the edges, and covered with enamel 
several ranges of them are formed and continually 
forming in me jaw, to supply such as are broken ot 
torn away. The same is the case in a species of skate^ 
which has teeth of a similar kind, and is apt to have 
them injured, by breaking the shells of lobsters, crabs» 
&C. which are its chief food. There is also, a singular 

?>wer of renewal in the teeth of venemous serpents* 
hese animals are distinguished by having a sharps 
hoUow tooth, or &ng, in die upper jaw, on each side^ 
the base of which communicates with a poison gland 
situated below the eye. This tooth, in ordinary cir- 
cumstances, lies flat : but it is capable of being erected i 
and then, either on biting, or by the action of the same 
muscles which erect it, the poison gland is pressed 
upon, and a minute portion of the poison forced uirough 
the hole of the tooth into the wound. The poison &ng 
is very apt to get entangled and broken ; but there is a 
provision for its supply, in the germs of future fangs, 
which ewt as pulp, in little bags in the \a^ \ xScl^^ \!kis« 
fyngs become ossined, and assxune t3:v<& omcie^ ofL ^^s^ ^^ 
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THE DIGESTION. 

During the action of chewing, the food is mixed 
with the saliva or spittle. The food is then carried 
backwards into the pharynx, which is a sort of pouch 
at the back part of the mouth, from which it immedi* 
ately descends, into the oesophagus, or gullet, at the ex- 
tremity of which is the stomach, into which the food Is 
deposited. 

. We may here mark a wonderftil contrivance. The 
passage from the mouth to the windpipe, lies imme- 
diately before the passage to the stomach : we might i 
suppose that the food would pass into the first opening, 
viz. the passage to the windpipe, before it reaobed its 
own proper passage. — And diis would be the case, were • 
it not that there is a little valve standing erect befiire 
the passage to the windpipe, which the food in its way 
to the gullet, presses down, and thus closes the anterior 
opening of the gullet. Were this passage left open, we 
would be in danger of being choked by every morsel 
we endeavoured to swallow. 

The stomach is a kind of membraneous bag, not 
very unlike the bag of a bag-pipe, lying across the , 
body, and having two openings: the upper, towards ; 
the lef^ side, by which it receives food from the gullet, 
called the cardia; and the lower, on the lefl side, 
called the pylorus or janitor, by which the food passes 
into the intestines. Its inner surface consists of a soft 
membrane, called the mucous, orvillous coat, which is 
carried through the whole alimentary canal ; its middle 
coat is muscidar, and, by means of this coat, the sto* 
mach has the power of emptying its contents ; its outer 
is a membraneous covering, common to the stomachy 
intestines, and all the other organs contained in Uie 
cavity of the abdomen. At the pylorus is a contrac- 
tion, which prevents the too ready passage of the food 
downwards. Between its coats are various small glands 
which secrete, and pour into the sXArc^atK^^ ^ ^\a!\. caiSi^ 
the g^asiric juice^ which diasoVvea x]tve ^vi^E^^Xasvcs^ VakssGL 
into the stomach, converta themVaVi «i\Ms^loTB^ ^x«^v^ 
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pulpy mass, called chymey and thus fits them for becom- 
ing nourishment. Digestion is totally independent of 
any pressure which is exercised by the coats of the 
stomach, for it has been found that if portions of food 
were placed in silver balls, and these swallowed, such 
portions would be dissolved. 

When food has undergone the change which it is 
meant to suffer in the stomach, it passes through the 
pylorus or lower orifice, into the intestines. When the 
food has passed into the intestines, it receives the hilej 
which is a secretion from the liver ; and the pancreatic 
juicet which is the secretion of the pancreas, or sweet- 
bread. By the mixture of these substances, the food 
is so far altered in its nature as to be capable of afford- 
ing chyle, which is a fluid like milk. This fluid is taken 
up by small vessels, called lacteals, spread upon the sur- 
face of the intestines. These lacteals, uniting together, 
convey their contents into one of the large blood-vessels 
of the body, and thus supply the means of nourishment 
to the whole system. That part of the food which 
cannot afford nourishment, is carried off as excremen- 
titious matter. 

All carnivorous animals have stomachs of the same 
kind : and in them the digestive organs are of the more 
simple kind, as animal ^od is more easily converted 
into chyle. Many birds not only take in portions 
of gravel to assist their digestion ; but, as they have 
no teeth, and can divide their food in but a very 
imperfect manner with their bills,, the gizzard is given 
them for the purpose of doing so. The gizzard is a 
muscle in the stomach with two bodies, called there- 
fore the digastric, calculated to press any substance 
very strongly between the two parts of which it con- 
sists. But as the gizzard could not perform the whole 
of the duty at once, there is a bag, or enlargement of 
the gullet given to many birds, called the crop, which 
is situated in the front of the chest, at some distance 
from the gizzard. In this the hard axv^ ^^ ^Ck^\ \^ 
macerated; it is then let into the gvzzax^, nAv^^^ \x. \^ 
cruised and divided, and mixed wit\v tVve ^«fiXTvc \\vvi^ 
htch is secreted by glands near tYie eoXxaw^^i cS. ^X^»' 
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gizzard ; and thus the changes are produced upon tb». 
rood, which fit it for nourishment. 

The crop, in such birds as have it, is principally to 
be viewed as a repository, in which the food is first 
softened, and then transferred to the gizzard. But in 
all birds of the dove kind, and it is supposed in parrots, 
macaws, and cocatoos, the crop, both in the male and 
female, is endowed with the power of secreting a fluid, 
which coagulates into a wlutish ciu'd, and is employed 
to feed the young for two or three days after hatching. 
It is then found to be mixed with some of the common 
food ; and as the pigeon grows older, the proportion of 
common food is increased ; so that by the time it is 
eight or nine days old, and able to digest common 
food, the secretion of the food in the old bird ceases. 

In some of the crustaceous animals, as the lobster 
and crab, the division of the food is accomplished by 
means of teeth placed in the stomach. These teeth 
are of the molaris or grinding shape, and are one' on 
each side. Immediately behind them, is a single pro- 
jecting tooth, which answers the purpose of preventing 
the food from passing on till it is sufficiently divided. 
The stomach of these animals is also lined with a hard 
substance, similar to the external coat, so that it is 
never collapsed : and it is a curious circumstance, that 
this coat, as well as the hard covering of the teeth, is 
parted with, when these animals cast their shells. The 
tooth-like processes at the entrance of the mouth, which 
are sometimes represented as teeth, are nothing more 
than a kind of pincers, to grasp the food, and convey it 
into the mouth. 

Teeth are likewise met with in some of the worm 
tribe ; and such is also the case with various insects, 
particularly the Cape^asshopper, and mole cricket. 

The most curious apparatus for the conversion of 

vegetable food into nourishment, is that which belongs 

to the cow, the sheep, the deer, the camel, and other 

animals which usually chew their cud. In these 

Bnimah there are four stomacY^ ^\i\i^ «xe cocic^TCi<^ 

in digestion. The first BtomacVv xecewea \5afc Wi^ «Sx« 

« aligbt mas^cation.; thewe it .»>«» 'm\» ^^ ^^^^ 
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caUed the honey^comh ; and when it has been macerated 
for some time, it is carried up into the mouth. It is 
:then chewed, and passes into the third stomach, or 
many-plies^ whence it goes into the fourth, or realy 
the proper digesting stomach, where its conversion into 
chyme is completed. The animal seems to have the 
power of sending the food at once into the second^ 
third, or fouil!h; and this it does according to the 
facility with which the different kinds of food may 
be digested. For instance, cows in the north of 
Scotland, and the Hebrides, are occasionally fed on 
fish, which does not require a second mastication, and is 
therefore received at once into the third stomach ; aild 
calves, when fed on milk, receive it into the fourth 
stomach. In the camel, the second stomach consists 
of cells, and is solely appropriated to the reception of 
water. By means of a curious muscular structure the 
orifices of these cells are closed, and the water pre- 
served from "being mixed with the food. It is this 
peculiar structiu'e, which in the camel, dromedary, and 
lama, fits them to live in sandy deserts, where the 
supplies of water are so precarious. Bruce mentions 
that foiu* gallons were taken out of the stomach of a 
camel, during one of his journeys in tlie desert, when 
there was much distress for want of water. 



TTHE HEAfCT. 

The heart is the grand reservoir off the blood, 
whence it flows through the arteries to the titmost 
•extremities of the body, and is conveyed back again by 
>the veins. This organ is situated in the thorax, or 
chest, between the two lobes of the lungs* In man it 
is placed almost cross-wise.-«-The base, or broad pan. 
is directed towards the right side, and Utte point 
towards the left. Ht is securely «?M\««!i^L \sv ^ twssbbb^ 
braneous sstck^ or pouch, wVuciv ccnv\a!CD& ^ ^csk^ '^"^ 
gh^ -smoothness to its «\irface, wbi^l ea&^ x»^^ I^f^ 
The ^ubatance tif the \ieatt \& e^Jco^ ^xv^ 



262 FIFTH 300K. 

I 

muscular. Its basis, from which the great blood 
vessels originate, is covered with fat, and it has two 
hollow appendages, called auricles. Within, it is divided 
into two cavities, or ventricles, separated from each 
other by a fleshy partition. The use of these ventricles 
and auricles is to circulate the blood through the 
whole body, by means of the power of contraction 
and enlargement which the heart possesses from its 
numerous fibres, that surround it in a spiral direction. 
When these fibres are contracted, the sides of the 
muscular cavities are necessarily squeezed together, so 
as to force out of them any fluid which tney may 
contain. By the relaxation of the same fibres, the 
cavities become dilated, and of course prepared to 
admit any fluid which may be poured into them. The 
great trunks, both of tlie arteries, which carry out the 
blood, and of the veins, which bring it back, are 
inserted in these cavities. By dilating the fibres, 
which anatomists call diastole, the cavity of the ven- 
tricles is opened to receive the blood from the auricles : 
on the contrary, when the ventricles are contracted, 
which is called systole, the auricles are expanded ; and 
by this alternate action, they carry on the wonderful 
operation of supplying with blood the most distant 
parts of the body. 

The blood, which has been ejected from the auricles 
and ventricles, is prevented from retiurning, by valves, 
or little doors, placed between the auricles and ven- 
tricles, and at the mouths of the great arteries. These 

, valves open inwards, but not in the contrary direction ; 
of course when the blood has passed through them the 
valves close, and a return is thus rendered impossible. 

You may perceive, by this account, that there is a 
continual exchange of the blood that fills the heart. 
It is no sooner emptied into the arteries, than it is 
filled again from the veins ; and this contraction and 
dilatation succeed each other with great rapidity ; and 
by its re-action causes that beating at the wrist, and 

other parts, that is called live p\A&e. 
It 18 supposed that the quantity oi \i\wA c»tv\a^^\ 
in the body amoiinte to between ^ i^^ ^ ^\isi^ 
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and that about two ounces pass on from the heart at 
each pulsation. In this way, at 70 pulsations in a 
minute, 140 ounces will pass through the heart in a 
minute, or 8400 ounces in an hour. H^nce the whole 
quantity of blood contained in the body, supposing it 
to be 25 pounds, will pass through the circulation in 
about three minutes, or about 20 times in an hour, or 
480 times in a day. When we consider the same 
process in the larger species of animals, it strikes the 
mind still more forcibly. Dr. Hunter dissected a 
whale; and he relates that the aorta, which is the 
principal artery of the body, measured a foot in 
diameter. Ten or fifteen gallons of blood are thrown out 
of the heart at a stroke ; what tlien must be the quantity 
of blood circulating through the whale in a day ! 

The structure of the heart, and the circulation of 
the blood, seem to be conducted on the same principles 
in man and in quadrupeds. We have just seen that 
in the whale it is similar ; and probably in fishes in 
general. The circulation of the blood, as it appears in 
the newt, a species of lizard, when seen through a 
good microscope, will illustrate what we have said on 
diis subject. The bodies of these animals, when very 
young, are so transparent, that the blood may be seen 
to flow briskly through every part, even into the toes, 
and to return fi-om them. The newt has three small 
fins, near the head, which are divided like the leaves 
of a polypody or fern ; and in every one of these 
branches, the blood may be traced, running to the end 
through the artery, and conveyed back again, by a vein 
of the same size with the artery, and laid in the same 
direction. In this part may be seen above thirty 
channels of blood running at once, like the divided 
streams of a great river, diffusing life and vigour. 

Some insects have several hearts. If silk worms be 
examined, when full grown, there will be perceived a 
chain of hearts, running the whole length of their 
bodies; whilst many ampMbvo\]&«x^ni^^^^Qj^^^sc. vss.- 
ample, have but one ventricle U> \ke\v^«xX.* , - 

The chief distinction betweeix l\ve «t\.«tv^ T^"^"^ 
lies in this, that the artenes cotwe^ \!kve\^wA'«««^ 
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heart; the veins carry it bads again. In order to 
effect this purpose, the veins are continued from the 
extremities of the arteries, and, in general, every 
avtery is accompanied by its corresponding vein. 

That we may clearly understand the subject before 
us, let us suppose two trees united to eadi other by 
the extremities of their branches at the top, and their 
trunks terminating at the same point at uie bottom ; 
mach being hollow from the roots to the tips of the 
smallest twigs, and filled with a fluid which cumulates 
incessantly &om one through the other. Let us 
imagine this, and we shall have a tolerably correct 
idea of the circulation of the blood through the 
vessels of the human body. Four large vessels, from 
which all the rest proceed, pass out from the base of 
the heart ; two of these are arteries, and the other two 
veins. The aorta is the principal artery, that dts- 
:tributes the main stream of the blood through in- 
numerable ramifications, to all parts of the body ; it 
arises from the left ventricle of the heart. The 
pulmonary artery originates fi'om the right ventricle, 
and enters the lungs, where its branches are spread 
out on the air-vessels : by this means the blood is acted 
upon by the air which we inhale, and undergoes a 
xertain change which is essential to our well-being. 
All the veins, which bring the blood from the upper 
extremities, and from the head and heart, pass into a 
large vein called the descending vena cava ; those veins, 
which bring the blood from the lower extremities, pass 
into another large vein, called the ascending vena cava. 
These two large veins unite as they approach the 
licart, and open by one common orifice into the right 
auricle. The return of the blood is promoted by the 
Action of the muscles, the pulsation of the arteries, and 
the valves which are formed in the veins. These 
valves are so nicely adapted to their design, that they 
admit tlie -blood to 'flow from the extremities, but 
•cppose its returning back tfrnards them. 

The circulation of the b\o©d waa ^x^V «&cet\«avfc^\r5 
JUarvey, A J). 1628 ; by thealdo? t\iem\ctaac«^^VL\oa.^ 
*e raiyplaiidy obseryed in tbe ^e\> o^ a^to^^^Q«^ 
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RESPIRATION. 



In forming the organs of respiration in the higher 
orders of animals, the Creator has had two great objects' 
in yiew : the one, that of forming the voice ; the other, 
that of completing the changes which are requisite for 
adapting the blood to the functions, which it is intended 
to perform in the animal economj. 

The organs of respiration consist of the larynx^ the 
trachea, or windpipe, and the lungs. The larynx is the 
projecting part, which jou can see and feel at the upper 
part of the throat. It is the commencement of the 
windpipe, and is the organ in which the voice is formed. 
The wmdpipe is the tube which is connected with this, 
and is divided first into two, and then into smaller 
branches, called bronchia, which at last terminate in 
small cells, that form the minute structure of the lungs. 
These organs can only be considered as subservient to 
the more immediate functions of respiration. There 
are other parts, which are necessary for carrying on the 
mechanical process of admitting and ejectmg the air 
from the lungs, and these in man and quadrupeds are 
principally a very large and strong muscle, called the 
diaphragm, which separates the cavity of the abdomen 
from the thorax ; and various small muscles which lie 
between the ribs. 

The mechanism employed in dilatation and expansion 
is exceedingly simple. The contraction of the diaphragm 
forces down the abdominal viscera, and thus enlarges the 
cavity of the chest downwards, while the action of the 
muscles between the ribs raises them, and produces an 
expansion in another direction. The necessary effect of 
this increase of size is, that the air rushes into the 
windpipe, to supply the void which would otherwise 
occur ; and when the diaphragm and intercostal muscles 
cease to act, and become relaxed, the elasticity of the 
cartilaginous parts of the chest, but more ^articulaxl^ 
the tendency of the muscles oi \5afe ^^a^wcMsa. \ft Tft5^«^ 
tbemselvea, have the effect o£ ^mmA^vci^ ^^ ^ac^V^ 
the chest, and of thus forcmg oul feom V^ \sBi^^'« 
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air which has been received bj inspiration. The alter- 
nate dilatation and contraction of the chest, which thus 
takes place, constitutes the act of respiration, which is 
partly dependent on the will, and partly independent of 
it. The lungs are of a light, spongy texture, one in 
each cavity of the chest, capable of swimming in water, 
separable into sub-divisions called lobes, and covered 
with a membrane called the pleura, which doubles back, 
and lines the cavity of the chest, as the peritoneum does 
the cavity of the abdomen. The lungs are very largely 
supplied with blood-vessels, of which some appear to be 
destined for the nourishment of the organ ; but by far 
the principal part convey the blood from the right side 
of the heart, in order that it may, after minute division, 
and difiusion over the air-cells, be exposed to the influence 
of the external air, and be carried back to the heart in 
a proper state for nourishing the body. 

The blood which passes from the right side of the 
heart into the langps, is of a dark red colour. After 
circulating through the limgs, it becomes of a florid red, 
and has then been rendered fit for nutrition. In this 
progression through the lui\gs, it has been freely exposed 
to the air of the atmosphere, which is continually received 
and thrown out, by the alternate actions of inspiration 
and expiration. 

Atmospheric air is composed of about twenty-one 
parts by measure of oxygen, or the respirable part ; and 
seventy-nine parts of azote, called also nitrogen, or the 
onrespirable part, with a small portion, not exceeding 
two per cent, of carbonic acid gas. When an animal is 
confined in a certain quantity of atmospheric air, a part 
of the oxygen disappears, and an augmented quantity of 
carbonic acid gas is found to have been produced, ^fow, 
it is supposed by Physiologists, that part of the oxygen 
is absorbed by tne blood, giving it its florid red colour, 
and is carried through the body,. that by its union with 
other elements it may form a species of diffused combus- 
tion. This preserves a more uniform temperature than 
if the animal heat were produced ovXy \dl xJiv^ \\m^^ 
frhicb are at a considerable distance feom\>Mi e!R\x«Kv\^C\«&^ 
and are not united with them b^ ttubft\«ac«sk ^^ w^^sv^: 



BESPIRATIOV. 257 

lated to transmit heat. The remainder changes the 
venous hlood in the Imigs, hj abstracting carbon, and 
forming carbonic acid ; this may be easily sho>vn by 
passing the air from the lungs through lime water, which 
will become turbid by the formation of carbonate of 
lime. 

Physiologists have differed very much as to the quan- 
tity of air taken in at each mspiration. It would 
appear, however, that about forty cubic inches of air are 
taken in at an ordinary inspiration ; and if we suppose 
that we respire sixteen times in a minute, we sjiall respire, 
during the twenty- four hours, 921,600 cubic inches, or 
633 cubic feet of air. This is an immense consumption 
of oxygen ; and it may seem extraordinary, that, consi- 
dering the prodigious demands on the atmosphere, by 
the many millions of human beings who inhabit the 
earth, and the countless numbers of animals which re- 
quire a constant supply of air, the oxygen should not be 
consumed, and the air itself contaminated. God, how- 
ever, has wisely provided for the removal of what is 
noxious, from air, and for the supply of what is wholesome. 
Carbonic acid gas, which animals produce in respiration, 
and which likewise originates from fermentation and 
combustion, is capable of being absorbed by water. It 
is also, in certain circumstances, taken in by plants, of 
which it forms a part of the food, so that there is no 
danger of any deleterious superabundance. Plants, like* 
wise, when exposed to the rays of the sun, exhale 
oxygen, which seems to arise from the decomposition of 
the absorbed carbonic acid gas, the carbon forming a 
part of the substance of the plant, and the oxygen, which 
nad been united with it, being thrown out. 

The influence, exercised by respiration, in the animal 
economy, is pretty much the same in all animals ; but 
the mode, which we have described, principally applies 
to man and quadrupeds. In birds, there are some im- 
portant modifications; in fish the ait \a «:^'^^^fc^\Rfc*^^ 






blood in the gills, througli tVie mfc^xxTCL ofl '"^^ ^^i^^ 
amphibious animals, the wmci^aV ^iVax«.eXfinsJC^R. ^i^ 
the whole of the blood does iiot cvicvil^Xe. ^F^^^^t^ 
lun^s, and that they can beat tVve w\«^Tvv^"^^»^ ^^ 
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ration without injury ; but in the insect tribe, and most 
of the inferior animals, there are various tubes, or 
trachea, which ramify oyer the body, and open externally 
by apertures, or stigmata, as they are called, by means 
of which the air is received ana expelled : so that we 
witness over the whole creation, an admirable accordance 
to the modes, for the support of life and health which 
God has thought fit to adopt. 

The peculiarities, in the functions of respiration in 
birds, are exceedingly curious. In this class of animals, 
the lungs are small, flattened, and lie close to the breast, 
but there is no diaphragm, and there is no alternate 
expansion of the lungs, as in mammalia. In them, the 
lungs have several openings, by means of which they 
communicate with various air-bagps, or cells, which fiU 
the whole of the cavity of the body from the neck 
downwards. These cells are filled by air which passes 
into, and out of them, through the lungs, and which, in 
its passage, produces those changes on the blood circu- 
lating tmough the lungs, which are necessary for the 
health of the animal. By admitting different quantities 
of air into these cells, and also into the bones, which 
are hollow, for the purpose of admitting air into them 
' from the lungs, birds have the power of increasing or 
diminishing their specific gravity, so that they can, not 
only walk on the earth, but soar in the heavens, in all 
the varieties of density of atmosphere, which a greater 
or smaller proximity to the earth necessarily occasions. 
No strength of wing could poise a terrestrial animal in 
air, unless there were the power of admitting air into the 
inmost recesses of the body, as happens in birds ; and 
this has been so carefully attended to in them, that the 
cells extend even among the muscles of the body, where 
they are particulariy large in the soaring animals, as the 
eagle, hawk, stork, and lark. Those birds that poimce 
and those that dive, are enabled to do so with greaX 
velocitj, by suddenly compresamg their body, which 
drives air out, and increases t\ieir s^cv^g ^t^unS^s . 'Wji 
barrels of the quills in birds, too, aieVo\^o^, asA^ioiAsflai 
«fr; and it is said, tbat it is m some me^\a^ Wm^\* 
^4# power of diminishing or mcxea&v^S ^'^'^ ^^^^»^ 
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quantity, that the turkey, hullfinch, &C. are able to pro^ 
duce the quick and Yoluntary erection of^ their V»lumage» 
We may mention here, that the power which birds hay^* 
of admitting a large quantity of air into their bodiety 
enables them to keep up a much stronger, and more 
continued current of air through the lamyx, than any; 
other animal can do ; and giyes them, therefore, a yolume 
of yoice, which is yery great, compared with their small 
dimensions. 

In fishes, as already stated, the air is applied to the 
gilh through the medium of the water. The gills are; 
coyered with a large fiap, or operculum, which is edged 
with a fringe which can be accurately applied to the 
part beneath, so as entirely to shut up the slit, or opening 
into the gills. When the animal breathes, that is, when 
it wishes water to be applied to the gills, it acts with the 
muscles of this flap so as to render it conyex ; this can- 
not be done, it is clear, without producing a yacuum 
under the flap ; and as the animal is in water, and there 
is an opening in the mouth which communicates with 
the gills, the water rushes in among the gills, filling up 
the space, made by the changed form of the fiap, and 
thus applying itself to the minute ramifications of blood- 
vessels difRised oyer the gills. When the air contained 
in this water is no longer equal to its purpose, the water 
passes away through the air-opening at the edge of the 
operculum, which the animal has the power of making ; 
and by a repetition of the process, a fresh supply of 
water is obtained, and the fimction of respiration kept 
up. Fish could not liye in water from which the air ha». 
been expelled by boiling ; and when a small ^nd is 
frozen oyer, the fish die unless an opening is made to 
admit the air. 

There is, in fish, a part of structure somewhat ana- 
logous to the air-cells in birds, namely, the air-bladders, 
or swimming-bladdersy which are giyen to them, as the 
cells are to birds, for the purpose of increasine^ or dixs^x* 
nishing their buoyancy. TVieae \Aai5Aet^ «x^ ^^asfc^ ^kssfc» 
t(f the back-bone ; they Yaiy m «vT.e,^«^^«sA^^^^^^'^^^'^^ 
and are wanting, or very sms^, m «a^ ^^^Vv^^ ^ 
generally confined to the lowest Ae^^Jaa- "V^«^ 
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wbat is called the sound of fish ; a part which gourmands 
prize highly. When the air-hladder is ruptured, the 
animal loses the power of raising itself, and lies on its 
back, from the additional weight given to that part of 
the body, by the removal of the air. The air, in the 
air-bladders of fish, cannot be admitted and thrown out 
at 'pleasure, as in the case of birds. The air is procured 
from the vessels circulating in the membrane which 
composes the air-bladders; these vessels having the 
power of secreting air. The air-bladder is ordinarily 
rail, and is then capable of being acted upon, and com- 
pressed, either by the abdominal muscles, or by a muscular 
structure peculiar to this organ ; and thus the air is 
condensed pursuant to the will of the animal, and an 
alteration made in the specific gravity accordingly » 

It is a curious fact that the nature of the air varies 
very much, according to the depth which fish generally 
inhabit. Those which live in shallow water, have azote, 
with a very small proportion of oxygen. As the depth 
increases so does the oxygen; and after the depth of 
150 feet, the average proportion is as much as 70 per 
cent, while the mean result afforded by fish caught at 
less depth, is only 29 per cent. Pike, carp, roaches, and 
perch, which are fresh-water, and therefore shallow-water 
fish, have only from 3 to 5 per cent, of oxygen. 

There is a curious mode of respiration employed by 
frogs, toa(Is,chameleons,and some others of the amphibious 
tribe, which is, that the animal, instead of breathing 
through its mouth, keeps its mouth shut, receives air 
through its nose, and by means of the muscles of the 
jaws forces it into the lungs, from which it is returned, 
through the nostrils, by the action of the muscles of the 
abdomen — there being no diaphragm. With this con- 
formation, those animals woiid be suffocated if their 
mouths were kept open. 
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SECTION IV. 



INTRODUCTION TO NATURAL PHILOSOPHY. 

Natural Philosophy, in ,its most extensive sense, has 
for its province the investigation of the laws of matter, 
that is, the properties of matter ; and it may be divided 
into two great branches. The first and most important 
(which is sometimes called Natural Philosophy^ by way 
of distinction, but more properly Mechanical Philosophy) 
investigates the sensible motions of bodies. The 
second investigates the constitution and qualities of all 
bodies, and has various names, according to its di£Perent 
objects. It is called Chemistry y if it teaches the pro- 
perties of bodies with respect to heat, combination with 
one another, weight, taste, appearance, and so-forth : 
Anatomy and Animal Physiology, if it teaches the 
structure and functions of living bodies, especially the 
human ; — for, when it treats of the functions of other 
animals, we term it Comparative Anatomy. It is called 
Medicine, if it teaches the nature of diseases, and the 
means of preventing them, and of restoring health: 
Zoology, if it teaches the arrangement or classification, 
and the habits of the different lower animals : Botany^ 
including Vegetable Physiology, if it teaches the 
arrangement or classification, the structure and habits 
of plants : Mineralogy, including Geology, if it teaches 
the arrangement of minerals, the structure of masses 
in which they are found, and of the earth cowvx^Q^^d o^^ 
these masses. The term Natural History \a» ^\N^^\a '^ca. 
three last branches taken togetYvex \ \i>3X cJcv^^^'^ ^ ^^ '^^' 
^ they teach the classiftcatvoiv o? ^^'^^^^^^.^'^^'^'J 
the observation of the rc:v,tn\AaT\ce% ^^^ e^x^^-^^^ 



262 FIFTH BOOK« 

the various animals, plants, and ungrowing substances 
in nature. 

Here we may make two observations. The first is^ 
that every such distribution of the sciences is neces- 
sarily imperfect ; for one runs unavoidably into another. 
Thus, Chemistry shows the qualities of plants with 
relation to other substances, and to each other : and 
Botany does not overlook those same qualities, though 
its chief object be arrangement. So Mineralogy, though 
principally conversant with classifying metals and earth, 
yet regards also their qualities in respect of heat and 
moisture. So Zoology too, beside arranging animals 
describes their structures like Comparative Anatomy. 
In truth, all arrangement and classification depend upon 
noting the things in which the objects agree and differ ; 
and among those things in which animals, plants, and 
minerals agree or differ, must be considered the ana- 
tomical structure of the' one, and the chemical qualities 
of the other. Hence, in a great measure, follows the 
9e€ond observation, namely, that the sciences mutually 
assist each other. Thus, arithmetic and algebra aid 
geometry, and the purely mathematical sciences aid 

"mechanical philosophy ; mechanical philosophy, in like 
manner, assists chemistry and anatomy, especially the 
latter: and chemistry very greatly assists physiology, 
medicine, and all the branches of natural history. 

The first great head, then, of natural science, is 
mechanical philosophy ; and it consists of various sub- 
divisions, each forming a science of great importance* 
The most essential of these, which is indeed funda-^ 
mental, and applicable to all the rest, is called DynamicSy 
from the Greek word signifying power or force. It 
teaches the laws of motion in all its varieties. I'he 
application of dynamics to the calculation, production,, 
and direction of motion, forms the science ofMechanicSy 
sometimes called Practical Mechanics, to distinguish it 
from the more general use of the word, which compre-^ 

hends every thing that relates to mot\oTv axvd iotee.. 
The application of dynamics to X^c^e \.Te.«ajva^ «cAt, 
motion of iluids, constitutes a science, n*\vv^ xec.€\N«i. 
different appellations accordmg as the toaia «3^^ Vw^^^, 
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*«etd liquid, Kke water, or light a»fd invisible Kke air. 
In the former case it is called Hydrodynamiess from tiie 
Greek words signifying waUr and power; in tlie latter 
pnetanaHcSy from the Greek words signifying hrecUh or 
mr. And hydrodynamics, is divided into Hydrostatieiy 
which treats of the weight and pressure of liquids, 
from the Greek words for balancing of waievy and 
Hydraulics^ which treats of their motion; from the 
Greek word for several musical instruments played witii 
water in pipes. 

lAkrary of Useful Knowledge. 



GENERAL PROPERTIES OF BODIEB. 

There are certain properties, which appear to be 
' common to all bodies, and are hence called the essential 
properties of bodies: These are. Impenetrability, Ssf' 
'tension. Figure, Divisibility, Inertia, and Attraction* 

Impenetrability is the property, which bodies have of 
occupying a certain space, so that, where one body isy 
another cannot be, without displacing the former ; — ^for 
two bodies cannot exist in the same place at the same 
time. A liquid may be more easily moved than a 
solid body ; yet it is not the less substantial, since it is 
impossible for a liquid and a solid to occupy the same 
space at the same time. For instance, if a spoon be 
put into a glass full of water, the water will flow over 
to make room for the spoon. 

Air is a fluid differing in its nature from liquids, but 

no less impenetrable. If we endeavour to fill a phial 

'by plunging it into a basin of water, the air will rush 

out of the phial in bubbles, in order to make w^y for 

' the water. 

If a nail be driven into a p\ec^ Oki^ n^v^^A^ >iEN&. \sa^ 
penetrates between the p«itVc\Q^ oixJttfe^wA^^^^'^^^'^^ 
them to make way for it •, £ot noX. «l «vxv^^ «xws^^^ '^ 
^ood renoMina in the space wVadci X5ae t^sSl qq.«^^^- 
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Extension. A body which occupies a certun spacet 
must necessarily have extension ; that is to Bay, lengthy 
breadth^ and depth : these are called the dimensions of 
extension, and they vary extremely, in different bodies. 
The length, breadth and depth of a box, or of a 
tliimble, are very different from those of a walking 
stick or of a hair. 

Height and depth are the same dimension ; if you 
measure a body, or a space, from the top to the bottom, 
it is called the depth, if from the bottom upwards, it is 
called height. Breadth and width are also the same 
dimensions. 

The limits of extension constitute figure or shape ; 
a body cannot be without form, either symmetrical or 
irregular. 

Juivisihility is a susceptibility of being divided into 
an indefinite number of parts. Take any small quan- 
tity of matter, a grain of sand, for instance, and cut it 
into two parts ; tliese two parts might be again divided, 
had we instruments sufficiently fine for the purpose ; 
and if, by pounding, grinding, or any other method, we 
carry this division to the greatest possible extent, yet 
not one of the particles will be destroyed, and the 
body will continue to exist, though in this altered state. 
A single pound of wool may be spun so fine as to ex- 
tend to nearly a hundred miles in length. 

The melting of a solid body in a liquid, also affords 
a very striking example of the extreme divisibility of 
matter ; when you sweeten a cup of tea, for instance, 
with what minuteness the sugar must be divided to be 
diffused throughout the whole of the liquid. Odorife- 
rous bodies afford an example of the same thing. The 
odour or smell of a body is part of the body itself, and 
is produced by very minute particles or exhalations, 
which escape from odoriferous bodies, and come in 
actual contact with the nose. 

When a body is burnt to ashes, part of it appears to 

be destroyed ; the residue of ashes, for instance, is very 

8maU compared to the coals wVvicYvYvaNeVv^etv Q5^Tv'«^\\cvft.^. 

In this case, that part of the coaX^> vj\v\c)tv ot^^ v«w^ 

suppose to be destroyed, goes o« w xVve ^wm q'C «atfi>tt 
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which, when difliised in the air, becomes invisible. But 
we must not imagine that what we no longer see no 
longer exists. The particles of smoke continue still to 
be particles of matter, as much so as when more closely 
united in the form of coals. No particle of matter is 
ever destroyed ; this is a fact which must constantly be 
remembered. Every thing in nature decays and cor-, 
rupts in the lapse of time. We die, and our bodies 
moulder to dust ; but not a single atom of them is lost. 

It should be observed, that when a body is divided, 
its surface or exterior part is augmented. If an apple 
be cut in two, in addition to the round surface there 
will be two flat surfaces ; divide the halves of the apple 
into quarters, and two more surfaces will be pro- 
duced. 

Though divisibility is very often included among the 
essential properties of matter, chemistry teaches us that 
the ultimate elements of bodies are incapable of further 
division ; yet they are material substances. 

Inertia expresses the resistance which native mat- 
ter makes to a change of state. Bodies appear to be 
not only incapable of changing their actual state, whe- 
ther it be of motion or rest ; but to be endowed with a 
power of resisting such a change. It requires force to 
put a body which is at rest in motion : an exertion of 
strength is also requisite to stop a body which is already 
in motion. The resistance of a body to a change of 
state is, in either case, called its inertia. In playing at 
cricket, for instance, considerable strength is required 
to give a rapid motion to the ball ; and in catching it 
we feel the resistance it makes to being stopped. Inert 
matter is as incapable of stopping of itself, as it is of 
putting itself in motion. When the ball ceases to move, 
therefore, it must be stopped by some other cause or 
power, which you will understand better after we have 
treated of the next and last general property of bodies. 

Attraction is the general name under which we may 
include all the properties by wYv\c\\ aloxos o^ \sv^\.^x %kx 
on each other, so as to make thexxv «^^x<^^q^cv v\^ ^^'^ 
tinue near to one another. Bodiea cotv€\^\. ^'^ vcfexv^"^"^^ 
small particles of matter, each <rf w\\\0£v ^o^s^^'^'^.e^e. 
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power of attractan^ or dmwing towards it, and unitii^ 
with any other particle sufficiently near to be within 
^ the influence of its attraction. This power cannot be 
recognized in minute particles, except when they are 
in contact, or at least appear to be so : it then makes 
tliem stick or adliere together, and is hence called the 
4itiraction of cohnum. Without this power solid bodies 
would fall to pieces, or rather crumble to atoms. 

The attraction of cohesion exists also in liquids ; it 
is tliis power which holds a drop of water suspended at 
the end of the finger, and keeps the minute watery 
particles, of which it is composed, united. But as tins 
power is stronger in proportion as the particles of bodies 
are more closely united, the cohesive attraction of solid 
bodies is much greater than that of fluids. It is owing 
to the di£Perent degrees of attraction of different sub- 
stances, that they are hard or soil ; and that liquids are 
thick or thin. The term density denotes the oegree of 
closeness and compactness of the particles of a body ; 
the stronger the cohesive attraction, the greater is the 
density of the body, whether it be solid or liquid. In 
philosophical language, however, density is said to be 
that property of bodies, by which tliey contain a 
certain quantity of matter, under a certain bulk or 
magnitude. Rarity implies a diminution of density, 
thus we should say, that mercury or quicksilver was a 
very dense fliud ; ether, a very rare one. We judge of 
the density of a body, by the weight of it ; thus we 
say, that metals are dense bodies, wood, comparatively 
fa rare one. 

Capillary attracti(m is an interesting variety of the 
attraction of cohesion. In tubes of small bore, liquids 
rise a certain height within them, from the cohesive at- 
traction between the particles of the liquid and the 
interior surface of the tube. The smaller the bore, 
the higher will the liquid rise. All porous substances, 
such as sponge, bread, linen, &c. may be considered as 
collections oi capillary tnbe&. 1^ ^om d\^ o\s3& end of a 
iump of sugar into water, the w«toc yi'^fsafe\\v\v%a^^ 
wet it considerably above the axir^wie o^ \)aax.\xv\» -w\sm3b 
you dip it. Capili^ attraction ipTo\>atoVj eowJcc^^iiwa^ 
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the rise and circulation, of the sap in the blurk and wood 
of vegetables. 

'Attraction of gramtation differs from that of cohesioi^ 
inasmuch as the latter influences the particles of bodies 
at imperceptible distances, whereas the former acts upon- 
moises, and at any distance, however great. Let us 
take, for example, a very large body, and observe 
whether it does not attract other bodies. What is it 
that occasions the fall of a book when it is no longer 
supported ? You will say that bodies have a natural 
tendency to fall. That is true ; but that tendency is^ 
produced by the attraction of the earth. The earth 
being much larger than any body on its sur&ce, draws, 
to it every other, which is not supported. 

Attraction being mutual between two bodies, when a 
stone falls to the earth, the earth should rise part of 
the way to meet it. But when, on the other hand, you 
consider that attraction is in proportion to the mass of 
the attracted and attracting bodies, you will no longer 
expect to see the earth rising to meet the stone. There 
are, however, some instances, in which the attraction of 
a large body has sensibly counteracted that of the earth. 
If a man, standing on the edge of a perpendicular side 
of a mountain, hold a plumb line in his hand, the 
weight will not fall perpendicularly to the earth, but 
incline a Httle towards the mountain. 

If the air did not impede the fall of bodies, attrac- 
tion would make them all descend with equal velocity 
It may be objected, that since attraction is proportioned 
to the quantity of matter which a body contains, the 
earth must necess^ily attract a heavy body more, 
strongly, and consequently bring it to the«ground more 
rapidly than a light one. In answer^to this, it must be 
observed that bodies have no natural fendeticy to fall any 
more than to rise, so that the force which brix\j?s thenv. 
down, must be in proportion to the quantity of matter 
it has to move. Thus a body consisting of a thousand, 
particles of matter, requires ten t\xae% \)icvfc ^atQ«i ^1 ^&*- ^ 
traction to bring it to the ground, m X)la^& «axa& «^"Mjfc ^ 
time, that a body consisting oi onW %\vvva^^<^^'^^*^^^'' 
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There are some bodies which do not appear to gravi- 
tate : smoke and steam, for instance, rise instead of fall, 
but it is still gravity which produces their ascent. The 
air nearer the earth being heavier than smoke, steam, or 
other vapours, not only supports these light bodies, but, 
by its own tendency to sink below them, forces them 
to rise. The principle is just the same as that by which 
a cork, if forced to the bottom of a vessel of water, 
rises to the top as soon as it is set at liberty. Balloons 
ascend upon the same principle, the materials of which 
they are made, are heavier than the air, but the air 
with which they are filled is considerably lighter ; so 
that, on the whole, the balloon is lighter than the air 
which is near the earth, and consequently rises. 



ON THE LAWS OF MOTION, AND THE CENTRE 

OF GRAVITY. 

The science of Mechanics is founded on the laws of 
motion ; it will therefore be necessary to explain these 
laws before we examine the mechanical powers. Mo- 
tion consists in a change of place. A body is in motion 
whenever it is changing its situation with regard to a 
fixed point. Now, as one of the general properties of 
bodies is inertia, it follows that a body cannot mme 
without being put into motion. The power which puts 
a body into motion is called force ; the stroke of the 
hammer is the force which drives the nail ; the exertion 
of the horse in pulling, that which draws the carriage. 
Gravitation is the force which occasions the fall of 
bodies, cohesion that whieh'Tjinds the particles of bodies 
together, and heat a force which drives them asunder. 
When a body is,^tfed on by a single force, the motion 
is always in^^af^traight line, and in the direction in which 
it receiv^d^the impulse. 

The^f ate at which a body moves is called its velocity ; 

and' it is one of the laws of motion, that the velocity of 

tRe moving body is proportional to xJ^e ^we^^Vj Vwss^x 

it is put in motion. The ve\oc\t^ oi a >aoe^^ S& c^^ 

a^/u^e, if we consider its motion, VvtYvoxA, wv^ t^^^^ 

o that of other bodies. When, fox msX^c.ee, ^ V.^ 
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goes fifty miles in ten hours, his velocity is five miles 
an hour. It is termed relative, when compared with 
that of another body which is itself in motion. Thus 
a man asleep in a ship under sail, remains at rest rela- 
tively to the vessel, though he partakes of its absolute 
motion. If two carriages go along the same road, their 
relative velocity will be the difference of their absolute 
velocities. 

The motion of a body is said to be uniform, when it 
passes over equal spaces in equal times. It is produced 
by a force having acted on a body once, and having 
ceased to act, such as the stroke of a bat on a cricket- 
ball. It may be said, that the motion of the ball is 
neither uniform nor in a straight line. In answer to 
this objection, you must observe that the ball is inert, 
having no more power to stop than to put itself in mo- 
tion ; if it fall, therefore, it must be stopped by some 
force superior to that by which it was projected ; and 
this force is gravity, which coimteracts and finally over- 
comes that of projection. If neither gravity nor any 
other force opposed its motion, the cricket-ball, or even 
a stone thrown by the hand, would continue to proceed 
onwards in a right line and with a uniform velocity. 
We have no example of perpetual motion on the sur- 
face of the earth ; because gravity, the resistance of 
the air or friction, ultimately destroys all motion. 
When we study the celestial bodies, we find that nature 
abounds with examples of perpetual motion, and that it 
conduces as much to the harmony of the system of the 
universe, as the prevalence, pf it would be destructive 
of all stability on the surface of the globe. 

Retarded motion is produced Wy some force acting 
on a body in a direction opposed t6v4Juit which first 
put it in motion, and thus gradually diminishing its 
velocity. 

Accelerated motion is produced, when the force, 

which puts a body in motion, continues to «jcX. >a::^'5s^ 

it during its motion, so that its \e\oc\\.^ *\^ ea^vKvaali^?^ 

increased. Let us suppose, t\iat the m^t»5\\. ^ ^X-wsa 

is let fall from a high tower, the foxce o^ ^«>n\\.^ ^^^« 

wmihiJated : the stone would never t\ie\e^ d.^^cexv^% v^^ 
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body, having once received an impulse, will not stop^ 
but move on with a uniform velocity. If, then, the* 
force of gravity be not destroyed, alter having givas i 
the first impulse to the stone, but continue to act upon, 
it during the whole of its descent, it is easy to under- 
stand that its motion will be thereby accelerated. It 
has been ascertained, both by experiment and calcu* 
lations, that bodies descending from a height by the force 
of gravity, fall about sixteen feet in the first second of 
time, three times that distance in the next, five timet 
m the third second, seven times in the fourth, and so 
on, regularly increasing according to the number of 
seconds during which the body has been falling. Thut 
the height of a building, or the depth of a well may be 
known, by observing the length of time which a stone 
takes in falling from the top to the bottom. If a stone 
be thrown upwards, it takes the same length of time, 
ascending that it does in descending. In the first case^ 
the velocity is diminished by the force of gravity ; in 
the second, it is accelerated by it. 

The momentum of bodies is the force or power, with 
which one body would strike another. The momentum 
of a body is measured by the product of its weight and 
velocity. The quicker a body moves, the greater 
will be the force with which it will strike against 
another body ; and we know also, that the heavier ta 
body is, the greater is its force ; therefore the whole 
power or momentum of a body is composed of these 
two properties. It is found by experiment, that if the 
weight of a body be represented by the number 8, and 
its velocity also by 3, its momentum will be nine. 

The reaction of bodies is the next law of motion to 
be explained,^ ^4^hen a body in motion strikes anoth^ 
body, it meets with resistance ; the resistance of the: 
body ati^st will be equal to the blow struck by the 
body in motion; or in philosophical language, action 
apd reaction will be equal and in opposite directions. 
Sirds, in Byingy strike die aix mtih xXieSi ^tx^^ «isd vl 
MS the reaction of the air wVvicYi eti«XAe^ \5aewv \» xSa^ «i^ 

France forwards. , . a_ a *w 

If we throw a ball against a w«5V>At Tii\.oi«w^\ ^ 
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return of the ball is owin^ to the reaction of the 
wall against which it strucK, and is called reflect 

' motion. 

Compound motion is that produced by the action of 
two forces. If a body be struck by two equal forces, 
in opposite directions, it will not move. But if the 

' -forces, instead of acting on the body in opposition, 

** strike it in two directions inclined to each other, at an 
angle of 90 degrees, it will move in the diagonal of 

•a square ; thus [Fig. 1,] if the ball a be struck by 

'tN)ual forces at x and at y, the force x would send it 

> towards b, and the force 

'3r towards c : and since 
these forces are equal, 
the body cannot obey 
one impulse rather than 
the other, yet as they are 
not in direct opposition, 
they cannot entirely de- 
stroy the effect of each 
other; the body will there- 
fore move, but, following 
the direction of neither, 
it will move in a line 

between them, and reach d in the same space of 
tame that the force x would have sent it to b, and 
the force y would have sent it to c. Now, if two lines 
be drawn from d to join b and c, a square will be 
produced, and the oblique line e, which the body 
d^cribes, is the diagonaT^^^t square. Supposing the 
two forces to be unequal 
[Fig. 2] that x, for in- 
stance, is twice as great 
as y ; then x will drive the 
batl twice as far as y, con- 
sequently the line a b 
will be twice as long as 
the line A c; the body 

will in this case move to 

d; and if the lines be drawn from \Xx«u\. ^ovoX \ft ^ « 
^ t^e ball will move in tYie diagonAoi %.xe5:X»» 
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Let us now suppose the two forces to be unequal, and j 
not to act on the ball in the direction of a right angle, 
but in that of an acute angle. The ball will move 

Fig. 8. y [Fig. 3] from A 

® to D m the 

_^ ^ diagonal of a 
' paraUelogram,A 
B D c. Forces 
acting in the di- 
rection of lines 
forming an ob- 
tuse angle will 
also produce mo- 
tion in the diagonal of a parallelogram. For instance, 
if the body set out from b instead of A, and be impelled 
by the forces m and n, it will move in the dotted 
diagonal b c. 

Circular motion is produced by the action of two 
forces on a body, by one of which it is projected 
forward in a right line, whilst by the other it is con- 
tinually directed towards a fixed point. For instance, 
if I whirl a ball fastened to my hand with a string, it 
is acted on by two forces, and has a circular motion ; 
one of the forces is that which I give it, which repre- 
sents the force of projection, the other force is the 
string which confines it to my hand. If during it0 
motion the string were suddenly to break, the ball 
would fly off in a straight line, and this, because it would 
then be acted on by only one force ; for, as we have said, 
motion produced by one fwee is always in a right line. 
The point or line, to* which the motion of a body it 
confined, is called the centre or axis of motion. This 
centre or axis* ffemains at rest, whilst all the other 
parts of the body move round it : when a top is spun, 
the axis is stationary, whilst every other part is in 
motion round it. There is one circumstance in 
circular motion, which must be carefiilly attended to ; 
which is, that the fiirt\\eT an^ P»i^ ^^ ^LAao^-^ *\%, feoosi 
the axis of motion, the greatex Vs xheNeXoeW^- 'YVv 
force, which confines a bod^ U> a cetxlx^, xovv^C^-nVv 
ft moves, is called the ccntripetaHoxce •, axv^ vvv^x^^ 
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which impels a body to fly from the centre, is called 
the eentrifiigal force. In circular motion these two 
forces balance each other. 

If a ball be thrown in a horizontal direction, it is 
acted upon by three forces, viz. the force of pro- 
jection ; the resistance of the air through which it 
passes ; and the force of gravity which finally brings 
it to the ground. Bodies thus projected describe a 
curve line in their descent. If the forces of projec- 
tion and of gravity both produced uniform motion, 
the ball would move in the diagonal of a paral- 
lelogram: but the motion produced by the force 
of projection alone is uniform, that produced by 
gravity is accelerated ; and it is this acceleration which 
makes it fall in a curve instead of a straight line. The 
curve line which a ball describes, if the resistance of 
the air be not taken into consideration, is called in 
geometry a parabola. 

The middle point of a body is called, its centre of 
magnitudey that is, the centre of its mass or bulk. 

The centre of gravity is the point about which all 
the parts of a body exactly balance each other, in 
every position of the body ; if therefore this point is 
supported, the body will not fall. When a boat is in 
danger of being upset, it is dangerous for the passen- 
gers to rise suddenly ; this is owing to their raising the 
centre of gravity. When a man stands upright, the 
centre of gravity of his body is supported by the feet. 
If he lean to one side he will no longer stand firm. A 
rope-dancer performs all his feats of agility, by dexter- 
ously supporting his centre of gravity ; whenever he 
finds himself in danger of losing his balance, he shifts 
the heavy pole which he holds in his hands, in order to 
throw the weight towards the side that is deficient ; 
and thus by changing the situation of the centre of 
gravity, restores his equilibrium. A person carries a 
single pail of water with great difficulty, owing to the 
centre of gravity being thrown on one ^kd^fe \ \sw\. ^:«<i 
pails, one hanging on each arm, axe cati\e^ wX^x»».Os\ 
greater facility, because they balaxice eas^ o\\v^x% 
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When two bodies are fastened together, they are to 

be considered as forming but: 
one body. If the two bodiaft^ 
be of equal weight, the centre 
of gravity will be in the middle of the line which unites. 

them ; but if one be heavior 
than the other, the centce 
of gravity will be proportion- 
ably nearer the heavy body- 
than the light one. 




ON THE MECHANICAL POWERS. 

There are six mechanical powers, viz. the lever, the 
pulley, the wheel and aa^ley the inclined plane, the toedge 
and the ecrew. One or more of these enters into toe ' 
composition of every machine. 

In order to understand the power of a machine^ 
there are four things to be considered. Firsthf, the 
power that acts ; this consists in the effort of men (nr 
horses, of weights, springs, steam, &c. Secondhf^ the 
resistance which is to be overcome by the power. The 
effect of the power must always be superior to the 
resistance, otherwise the machine could not be put 
in motion. For instance, were the resistance or a 
carriage equal to the strength of the horses employed 
to draw it, they would not be able to draw it. Thirdh^ 
we are to consider the centre of motion, or, as it u 
termed in mechanics, the fulcrum, which means a 
prop. And kisthf, the respective velocities of the power, 
and of the resistance. 



THE LEVER. 

The Uver is an inflex\\AeTodoT\)eaim,\^\.S&\.<^«K<^.t^»d^ 
which is not supposed to beiid m «k^ ^^cxi«i\% "^ta 
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instance) the steel rod, to which a pair of scales is sus 
pended^ is a lever, and the point by which it is sus- 
pended, called the prop or fulcnim, is also the centre 
of motion. The two parts of a lever, divided by the 
fulcrum, are called its arms. Now, both scales being 
empty, they are of the 

same weight, and con- ^ [ 

sequently balance each 

other. We have stated 

that if two bodies of 

•equal weight are fastened 

together, the centre of 

gravity will be in the 

middle of the line that 

connects them ; the centre 

of gravity of the scales must, therefore, be in tlie 

middle between them, as the fulcrum is, and, this 

Jbemg supported, the scales balance each other. 

You recollect, that if a body be suspended by that 
point in which the centre of gravity is situated, it will 
remain at rest in any position indifferently ; which is 
not the case with this pair of scales, for when we hold 
them inclined, they instantly regain their equilibrium. 
Tlie reason of tliis is, that the centre of suspension, 
instead of exactly coinciding with that of gravity, is a 
little above it. If, therefore, the equihbrium of the 
scales be disturbed, the centre of gravity moves in a 
small circle round the point of suspension, and is there- 
fore forced to rise ; and the instant it is restored to 
liberty, it descends and resumes its situation im- 
mediately below the point of suspension, when the 
equilibrium is restored. It is this property which 
renders the balance so accurate an instnunent for 
^weighing goods. If the scales contain different 
weights, the centre of gravity will be removed towards 
<lhe scale which is heavier, and being no longer sup- 
sported, the heavier scale will descend. If the levee 
ibe taken off the prop, and fastened on m qxvo^^t ^vdX^ 
dmt other point then becomes the ^ctnxccl. Ask 
'Mb case the equilibrium is destroyed \ ^^ \ow%«t 
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cord D E, passing round the movable pulley A Ct 
does it more easily than if it held the cask suspended 
to a cord without a pulley ; for the fixed hook h, to 
which one end of the cord is fastened, bearing one half 
of the weight of the cask, the hand has only the other 
half to sustain. 

Now, it is evident, that the hook aflSords the same 
assistance in raising, as in sustaining the cask, so that 
the hand will have only one-half of the weight to raiae. 
But observe, that the velocity of the hand must be 

double that of the cask ; for in order 
to raise the latter one inch, the hand 
must draw the two strings (or rather 
the two parts, b and e, into which the 
string is divided by the pulley) one 
inch each ; the whole strine beiiig 
shortened two inches, while uie caA 
is raised only one. Thus the advan- 
tage of a movable pulley consists in 
dividing the difficulty. Twice the 
length of string, it is true, must be 
drawn, but one-half the strength is 
required which would be necessary to 
raise the weight without such ani8^• 
ance ; so that the difficulty is over- 
come in the same manner as it would 
be by dividing the weight into two equal parts, and 
raising them successively. The pulley, therefore, acts 
on the same principle as the lever, the deficiency of 
strength of the power being compensated by superior 
velocity ; and it is on this principle that all mechanical 
power is founded. In the fixed pulley, [p. 281,] the 
line A c may be considered as a lever, and b the fiil- 
crum : then the two arms A Band b c being equal, the 
lever will afford no md as a mechanical power ; since the 
power must be equal to the weight in order to balance 
It, and superior to the weight in order to raise it. In 
the movable pulley you must eoiv^idet the pouit a as 
the AiJcrum : a b, or hakt the dcvameXfeT ^i ^^ ^>;^^^>«& 
^e BhoTter ann ; and a c ox tiie ^Vo\^ ^MSftaXKt^^^^ 
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srarm. It may, perhaps, be objected to pulleyS) 
a longer time is required to rwse a weight with 
aid than without it. That ib true, for it is a fun- 
;atal law in mechanics, that what is gained in 
if is lost in time ; this applies not only to the pulley^ 
to the lever and all uie other mechanical powen. 
luld be wrong, however; to suppose that the loss 
equivalent to the gain, and that we derived no ad- 
i^e from the mechanical powers ; for since we are 
lable of augmenting our strength, that science is 
'onderfnl utility which enables us to reduce the fe- 
nce or weight of any body to the levol of our 
igth. This we accomplish, by dividing the reais- 
e of a body into parts, which we can aucceauvely 
come ; and if it require a sacrifice of Ume to 
n this end, you must be sensible hoiv very ad- 
ageously it is exchanged for power. 

f eater the number of puUeya con- 
by a string, the more ea^y the 
^t is raised ; as tbe difficulty is divided 
ingst the number of strings, or rather 
larts, into which the string is divided 
iie pulleys. Several pulleys thus con- 
ted form what i* called a system, or 
de of pulleys. You may have seen 
n suspended from cranes to raise goods 
I warehouses, and in ships to draw iq> 
i. Here both die advantages of an in 
ise of power and change of directioi 
united ; for the sails are raised up the 
Its by the s^lors on deck, from the 
nge of direction which the pulleys ef- 
. ; and the labour is facilitated by the 
Jianical power of a combination of piil- 
i. Pulleys are frequently connected, as 
Tibed, both for nautical and a variety of other 
303es ; but, in whatever manner pulleys are con- 
ted by a single strin^the nLechaatCB.1 ^oivec ^ >!c<xi 
e in its principle. When there ate two, "Ciaes,, fe^w 
es die effect is greater ; bxA fti« a^^watoi* "^ -^isste. 
Beated, sad ita appUcabiB,ts "va ittoxsi\iHa-'«^ 
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THE WHEEL AND AXLE. 

The third mechanical power is the whut and a*U. 
Let UB Biippose the weight w to be « bucket of water 
in a well, which is to be nused by winding the ropei to 
which it is attached, round 
the axle; if this be done 
without a wheel to turn the 
axle, no mechanical assist- 
ance ia received. The axle 
without a wheel is as im- 
potent as a single fixed pul- 
ley, or lever, whose fulcrum 
is in the centre ; but add 
the wheel to the axle, and 
you will immediately find the 
bucket is raised with much 
less difficulty. The axle acta 
the part of the shorter arm of the lever, the wheel that 
of the longer arm. The velodty of the circumference 
of the wheel is aa much greater than that of the axle, 
as it is further from the centre of motion ; for the 
wheel describeB a lai^ circle in the same space of time 
that the axle describes a small one, therefiire the power 
is increased in the same proportion as the circumference 
of the wheel is greater than that of the axle. If the 
Telocity of the wheel were twelve times greater than 
that of the axle, a power nearly twelve times less than 
the weight of the bucket would be able to raise it. 



THE INCLINED PLANE. 

The fourth mechanical power is the inelintd pUmt- 

llus is nothing more than ailci^e, ot iedvdi-^, fre- 

gucntiy used to facilitate iltie AraNri»g vnj tS ^«v^i&. 

r, ;- „,.. difficult to imderstand, thai a -ww^x. ma-i -wi!^ 

later ease be drami M-p ». Ao^e^ w«» *■ «»*^^ 



It ie nut 
uiuvh greater 
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raiaed the sune height perpendicularly. But in this, m 
well as the other mechanical powers, the facility is pur- 
chased by a loss of time ; for the weight, instead of 
moving directly from a to c. must move irom b to 0, 
and as the height of the plane t> to its length, so is the 

power to the weight which it is intended to ndse. Thus, 
if apulley be fixed at F,go that the striug from r tow may 
be parallel to b c, and a string fixed to the weight W 
were connected with another weight p ; then if p bear 
the same proportion to w that the line a c does to the 
line B c, the two weights will balance each other, a 
considerable portion of the weight w being supported 
by the plane b c, and only the residue by the power r. 



THE WEDGE. 



The wetifa, which is the next mechanical power, is 
composed of two inclined planes. Woodcutters some- 




times use it to cleave wood. The Te»s.\a»te «mi\wav^ 
the cohesive attraction of the wood, ot kk^ °''^^ T^^^ 
which the wedge is employed W at^ai^AK"^ *^*- ^*^ 
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advantage gained by this power is in the proportioB of 
half its width to its length. The wedge, however, acts 
principally by being struck, and not by mere pressure ; 
the proportion stated, is that which expresses its power 
when acting by pressure only. 

All cutting instruments are constructed upon the 
principle of me inclined plane, or the wedge. Those 
that have one edge sloped, like the chisel, may be 
referred to the inclined plane; whilst the axe, the 
hatchet, and the knife (when used to chop or split 
asimder) act on the principle of the wedge. But a 
knife cuts best when drawn across the substance it is to 
divide, as it is used in cutting meat ; for the edge of a 
knife is really a very fine saw, and therefore acts best 
when used like that instrument. 



THE SCREW. 

The screw, which is the last mechanical power, is 
more complicated than the others. It is composed of 
two parts, the screw and the nut. The screw s is a 
cylinder, with a spiral protuberance coiled round it, 

called the thread ; the nut n is 

perforated to contain the screw; 

and the inside of the nut has a 

spiral groove, made to fit the 

spiral tliread of the screw ; just 

like the lid of a box which screws 

on. The handle which projects 

from the nut is a lever, witnout 

which, or something equivalent, 

the screw is never used as a 

mechanical power. The nut, 

with a lever l attadied to it, is 

commonly called a winch. The power of the screw, 

complicated as it appears, v& Te&cal;y\& to one of the 

most simple of the mechanics^ i^vi«!E%i, ^(^ YM^baraJt 

pUnei If a slip of papeit bft cva m xSaa ^ssnxi ^ «^ 
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inclined plane, and wound round 
pencil, which will represent the cyli 
aer, it will describe a*spiral line corres- 
ponding to the spiral protuberance of 
the screw. The nut dien ascends an 
inclined plane, but ascends it in a spiral 
instead of a straight line. The closer 
the thread of the screw, the more easy 
is the ascent ; but the greater are the number of revo- 
lutions the winch must make ; so that we return to the 
old principle, what is saved in power is lost in time. 
The power of the screw may be increased, also, by 
lengthening the lever attached to the nut; it is employed 
either for compression or to raise heavy weights. It is 
used in cider and wine presses, in coining, in book* 
binding, and for a variety of other purposes. 

All machines are composed of one or more of the 
six mechanical powers we have examined. One more 
remark must be made relative to them, which is, that 
friction in a considerable degree diminishes their effect. 
Friction is the resistsmce which bodies meet with in 
nibbing against each other. There is no such thing as 
perfect smoothness or evenness in nature. Polished 
metals, though they wear that appearance, more than 
any other bodies, are far from really possessing it ; and 
their inequalities may frequently be perceived through 
a good magnifying glass. When, therefore, the sur- 
faces of two bodies come into contact, the prominent 
parts of the one will often fall into the hollow parts of 
the otlier, and occasion more or less resistance to 
motion. In proportion as the surfaces of bodies are 
well polished, the friction is diminished; but it is 
always considerable, and it is usually computed to de- 
stroy one-third of the power of a machine. (Ml or 
grease is used to lessen friction ; it acts as a polish by 
filling up the cavities of the rubbing surfaces, and also 
prevents them from being so immediately in contact^ 
which makes them slide more easily ovet e^^okoilVv^tL* ^Sa^ 
ifer this reason that wheeU are gcea&e^, «xv\ ^^ V^^b^ 
Mod hinges of doors oiled. In the&e YRsXaxvc«8.^ ^^^^^* 
iact of the rubbing surfacea la w> c\o^e,«xv^^«^^«=^^^^^^^' 
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80 continual, that, notwithstanding their being polished 
and oiled, a considerable degree of friction is produced. 
It is a remarkable circumstance, that there is generally 
less friction between two bodies of di£Perent substances 
than of the same. It is on this account that the holes 
in which the spindles of watches work, are frequently 
made of jewels ; and that when two cog-wheels work 
in one another, the cogs of the one are often made of 
wood, and the other of metal 

There are two modes of friction ; the one occasioned 
by the sliding of the flat surface of a body, the other 
by the rolling of a circular body. The friction resulting 
from the first is much the more considerable ; for great 
force is required to enable the sliding body to overcome 
the resistance which the asperities of the surfaces in 
contact oppose to its motion, and it must be either lifted 
over, or break through them ; whilst, in the other kind, 
the friction is transferred to a smaller surface, and the 
rough parts roll over each other with comparative 
facility. Hence it is, that wheels are often used for the 
sole purpose of diminishing the resistance of friction. 
When, in descending a steep hill in a carriage, we fasten 
one of the wheels, we decrease the velocity of the 
carriage, by increasing the friction, that is to say, by 
converting the rolling friction of one of the wheels into 
the dragging friction ; and when casters are put to the 
legs of a table, the dragging is converted into the rolling 
friction. ^ 

A fly-wheel, which is a large heavy wheel attached to 
the axis of one of the principal wheels of the machinery 
in steam-engines and other large machines, acts in the 
first instance as a heavy weight to impede their free 
and uncontrolled motion. However paradoxical this 
mode of improving machinery may appear, it is« never- 
theless, of great advantage. The motion of a machine 
is always more or less variable. Whether the power 
consists in wind, water, steam, or the strength of 
animals, it cannot be made to act with'perfect regularity, 
nor can the work which tVie mw^\ivfe\va& \o ^««^w:tDL\jfc 
always uniform. Yet m maivu?acX.\Me%, «eAm«8X<»aR& 
in which machinery is emp\o^ed>\HviiorBtt.vj ^^ %tiC>s«i\ 
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essentially requisite, both in order to prevent injury to 
the machine, and imperfection in the work perj&rmed. 
The fly-wheel answers this purpose, by regulating the 
action of the machine ; by its ineiHia it diminishes the 
effect of increased action, and carries on the machine 
with uniform velocity when the power transiently 
slackens ; thus, by either checking or impelling the action 
of the machine, it regulates its motion so as to render it 
tolerably uniform. It is not difficult to understand the 
manner in which a fly-wheel acts. — The vast number 
of particles of which it consists may lose, or gain, taken 
as a whole, a considerable quantity of motion, without 
their being, individually, much affected ; that is, without 
the fly-wheel, or — ^by consequence — ^the machinery with 
which it is connected being sensibly retarded or accele- 
rated. Thus it is in reality a magazine in which motion 
is hoarded up, when it is not wanting, or is injurious 
— ^ready, however, to be given out again precisely at 
the moment it is required. 

There is another circumstance which diminishes the 
motion of bodies, and which greatly scffects the power 
of machines ; this is the resistance of the medium in 
which a machine is worked. 

All fluids, whether, of the nature of air, or of water,^ 
are called mediums : and their resistance is generally 
proportioned to their density ; for the more matter a 
bo^ contains, the greater the resistance it will oppose 
to the motion of another body striking against it. It 
is, therefore, more difficult to work a machine under 
water than in the air. If a machine could be worked 
in vacuo, and without friction, it would be perfect ; but 
this is unattainable. A considerable reduction of 
power must, therefore, be allowed for the resistance of 
the air. 



ASTRONOMY. 

THE earth's AT^]J5\3iLL. ^0T\0^» 
In attempting to give some getietA i[\o^\ot«. oxi. ^^^^^ 
^my, we shall not begin by entermft V»x» «^ e:«^ 
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don of the system of tlie celestial bodies^ but seleGt 
that portion which is most interesting to ug, the earthy 
and when we have formed a distinct idea of the part 
which it performs in the general system^ we ahali be 
able to form some conception of the grandeur aad 
immensity of the miiverse. Let us suppose the eartk 
at its creation to have been projected forwards. We 
know, from the laws of motion, that if no obstade 
imp^ed its course it would proceed interminably in the 
same direction, and 
with a uniform ve- 
locity. Let A re- 
present the earth, 
and 8 the sun. We 
shall suppose the 
earth arrived at the 
point in which it 
18 represented in 
die ngure, having 
a velocity whi(£ 
would carry it on 
to B in the space 
of one month ; whilst the sim's attraction would bring 
it to c in the same space of time. Reasoning upon the 
laws of uniform motion we might hastily conclude that 
the earth would move in the diagonal a n of the paral- 
lelogram A B B c, as a ball struck by two forces will do* 
But the force of attraction is continually acting upon 
our terrestrial ball, and producing an incessant deviation 
from a course in a straight line, and thus converts it 
into a course in a curve line. 

Let us detain the earth a moment at the point d, and 

consider how it will be affected by the combined acdon 

of die two forces in its new situation. It still retains 

its tendency to fly off in a straight line ; but a straight 

line would now carry it away to f, whilst the sun would 

attract it in the direction n s. In order to know 

exactly what course the ear\X\Yn!lifeVlQiyi^ MVQther ^^aral- 

Jelogram must be drawn m the ^asfte TCkasxaKt ^a ^^ 

^t; the line i> F descnbin^ xV^ fet^ o^ ^«^.b«^ 

^d the line i> s that of attxactVon-, •xv^^x^«^>^^^=wi 
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that the earth will proceed in the curve line b g drawn 
in the parallelogram d f g e ; and if we go on through- 
out the whole of the circle, drawing a line from the 
earth to the sun, to represent the force of attraction, 
and another at a right angle to it, to describe that of 
projection, we shall find that the earth will proceed in a 
curve line passing through similar parallelograms till it 
has completed the whole of the circle. The attraction 
of the sun is the centripetal force, which confines the 
earth to a centre ; and the impulse of projection, or the 
force which impels the earth to quit the sun and fly off, 
is the centrifugal force. 

We have described the earth as moving in a circle, 
merely to render the explanation more simple, for in 
reality the centripetal and centrifugal forces are not so 
proportioned as to produce circular motion ; and the 
earth's orbit or path round the sun is not circular, but 
elliptical or oval.* 

Let us suppose that when the earth is at A, its pro- 
jectile force does not give it a velocity sufficient Uy- 
counterbalance that of gravity, so as to enable these 
powers conjointly to carry it round the sun in a circle ;. 
the earth instead of describing the line a c, as in the 
former figure, will approach 
nearer the sun in the line Ji 
A B. Under these circum- 
stances it will be asked, 
what is to prevent our 
approaching nearer and 
nearer the sim till we &11 
into it; for its attraction 
increases as we advance 
towards it. There also 
seems to be another dan- 
ger. As the earth ap- 
proaches the sun, the direc- 
tion of its motion is no longer perpendicular to that of 
attraction^ but inclines more neatV^ \jo \\.. ^^^Xnss^. ^^ 
earth reaches that part of its or\>\t al "»> ^^ Sat^^ ^ 
projection would carry it to d, ^\i\c\v \iTva^ V^ ^^^^'^ 
t*e mm, instead of bearing it avwj feom VV\ v^ ^^^ 
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being driven, by one power, and drawn by the other 
towards this centre of destruction, it would seem 
impossible for us to escape. But with God nothing is 
impossible. The earth continues approaching the sun 
with an accelerated motion till it reaches the point s ; 
when the projectile force impels it in the direction e f. 
Here then the two forces act perpendicularly to each 
other, and the earth is situated as in the preceding 
figure, yet it will not revolve round the sun in a cirde 
for the following reasons. The centrifugal force in- 
creases with the velocity of the body ; or, in other 
words, the quicker it moves the stronger is its tendency 
to fly off in a right line. When the earth arrives at E, 
its accelerated motion will have so far increased its 
velocity and consequently its centrifugal force, that the 
latter will prevail over the force of attraction, and drag 
the earth away from the sun till it reaches g. It is thus 
that we escape from the dangerous vicinity of the sun ; 
and as we recede from it, both the force of its attrac- 
tion, and the velocity of the earth's motion diminish. 
From G, the direction of projection is towards h, that 
of attraction towards s, and the earth proceeds between 
them with a retarded motion, till it has completed its 
revolution. Thus the earth travels round the sun, not 
in a circle, but an ellipsis, of which the sun occupies 
one of the foci ; and in its course the earth alternately 
approaches and recedes firom it, so that what at first 
appeared a dangerous irregularity, is the means by 
which the most perfect order and harmony are producea. 
The earth, then, travels on at a very unequal rate, its 
velocity being accelerated as it approaches the sun, and 
retarded as it recedes firom it. 

That part of the earth's orbit nearest the sun is called 
its perihelion, that part most distant from the sun its 
apnelion. The earth is about three millions of miles 
nearer the sun at its perihelion than at its aphelion. 
Some are surprised to learn that during the height of 
oar summer, die earth is in that nart of its orbit which 
18 most distant from the sun, «aa XlSaaX. \\.S& ^\srai^*^Bkst 

severity of winter that we axe xvettteeX \» N^ 'tV^. 

difference, however, of tlie eaitJc?* ^\»£i^ fe«n^ «i 



•uD in summer ani wioter, when compareii with its 
total dlstADce from the sun, is but inconsiderable) fiir 
three millions of miles sink into insignificance in com- 
parison of 95 millions of miles, vmich is om' mean 
distance from the sun. The change of temperaturet 
wising from this difference, would in itself scarcely be 
sensible, and it is completely overpowered by other 
causes which produce Uie variations of the seasons ;' 
l)ut the exptaoation of these must be deferred, tUl we 
have made some further observations on the heavenly 
tiodies. 




The plait»lt are celestial bodies which renlve round 
the sun, on the same principle as the earth. They 
•re divided into primary and secondary. Those, which 
revolve immediately round the sun, are called primary, 
ftlany of these are attended in their course by smaller 
planets, which revolve round them : these are called 
secondary planets, satellites, or moons; such is our 
moon, whicn accompanies the earth, va4\& t:«cne&'w'iiiB> 
it round the sun. The Bun w \he msnetsiL «is«x* * 



sttractioa to our system of plsaieta •, omU. '^'fc ••i*^'?*^ 
nvolve round the primary pVaneto, oa waioxBA. «A "w** 
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greater proximity. The force of attraction is not oriy 
proportional to the quantity of matter, but to the 
degree of proximity of the attracting body. The 
power of attraction diminishes as the squares of the 
distance increase ; so that a planet, situated at twice 
the distance at which we are from the sun, would 
gravitate four times less than we do. The more distant 
planets, therefore, move slower in their orbits, for their 
projectile force must be proportioned to that of 
attraction. This diminution of attraction; by the 
increase of distance, also accounts for the motion of 
the secondary round the primary planets, in preference 
to the sun ; for the vicinity of the primary planets 
renders their attraction stronger than that of the sun. 
But since attraction between bodies is mutual, the 
primary planets are also attracted by their satellites. 
The moon attracts the earth, as well as the earth 
the moon ; but as the latter is the smaller body, her 
attraction is proportionally less. The result is, that 
neither does the earth revolve round the moon, nor 
the moon round the earth ; but they both revolve 
round a point, which is their common centre of gravity, 
and which is as much nearer the earth's centre of 
gravity than that of the moon, as the weight of the 
former exceeds that of the latter. 

The earth then has three different motions ; it re- 
volves round the sun, — it revolves upon its axis, — and 
it revolves round the point towards which the moon 
attracts it ; and this is the case with every planet which 
is attended by satellites. The planets act on the sun 
in the same manner as they are themselves acted on 
by their satellites; but the gravity of the planets 
(even when taken collectively) is so trifling, compared 
with that of the sun, that they do not cause it to move 
60 much as one-half of its diameter. The planets, 
therefore, do not revolve roimd the centre of the sun, 
but round a point at a small distance from its centre, 
about which die sun also revolver. The &un likewise 
revolves on its axis. T\i\s tivoXaotv \% «»q.«c\3ms!l^\s^ 

observing certain spots wYucYi ^\«»:9^^«sl axAx^MD^^wia 

r^ularly at stated times. 
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Mertmnf is the planet nearest t]» sun ; fais orbit is 
consequently contained within ours ; but his yicinity to 
the sun occasions his being neaiiy lost in the brilliancy 
of his rays ; and when we do see this planet, the sun is 
BO dazzling, that very accurate observations cannot be 
made upon him. He performs his revolution rouad 
the sun in about eighty>seven days, which is conse- 
quently the length of his year; the time of his rotation 
on his axis is not accurately known ; his distance' firom 
the sun is computed to be 37 millions of miles, and his 
diameter 3,224 miles. 

Venus, the next in the order of the {Janets, is 66 
millions of miles from the sun ; she revolves about hax 
axis in 23 hoiurs and 21 minutes, and goes round the 
sun in 224 days 17 hours. The diameter of Venus is 
7,687 miles. The orbit of Venus is within ours; 
during nearly one-half of her course we see her before 
BHQ-rise, when she is called the morning star ; in the 
corresponding part of her orbit, on the other side, she 
rises kter than the sun. We cannot then see her 
rising, as she rises in the day time ; but sh^ also sets 
later ; so that we perceive her approaching the horizon 
after sun-set; she is then called Hesperus, or the 
evening star. 

The Earth is next to Venus. At present we shall 
only observe that we are 95 millions of miles distant 
from the sim— -that we perform our annual revolution in 
365 days, 6 hours, and 49 minutes,-— and are attended 
in our course by a single moon. 

Mars comes next. He can iveNex \>^ X^eX^^'ecv n^ 
S4 the sun, like Mercury ai\d Vei»i&- 'H^ ^^^»svqr 
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from the gun is 144 millions of miles, he turns on his 
axis in 24 hours and 39 minutes ; and he performs his. 
annual revolution in about 687 of our days: his 
diameter is 4,189 miles. Then follow four very small 
planets — JunOf Cerea^ Pallas and VesUiy which have 
been recently discovered, but whose dimensions aa<l 
distances from the sim have not been very accurately 
ascertained. They are called Asteroids,* 

Jupiter is next in order. This is the largest of a] I 
the planets ; he is about 490 millions of miles distant 
from the sun, and completes his annual period in nearly 
twelve of our years, he revolves on his axis in about 
ten hours; he is above 1,400 times as large as our 
earth, his diameter being 89»170 miles. He is attendee) 
by four moons. 

Saturn comes next, whose distance from the sim i» 
about 900 millions of miles. His diurnal rotation is per- 
formed in ten hours and a quarter; his annual revolution 
in nearly thirty of our years ; his diameter is 79,000 
miles. This planet is surrounded by a luminous ring, 
the nature of which astronomers are much at a loss to 
conjecture ; he has seven moons. 

Georgium Sidusy or Uranus^ or Hersehel ffor al^ 
these names have been given to this planet) is Uie last. 
It was discovered by Dr. Hersehel in 1791 • It i» 
attended by six moons. It is the most distant planet 
from the sun that has yet been discovered ;t being at a 
distance of no less than 1800 millions of miles from 
that luminary. Its diameter is about 35,000 miles. 
It takes about 83 years and a half to complete ita 
revolution round the sun. 

Comets are supposed to be planets. The reappear- 
ance of some of them at stated times proves that they 
revolve round the sun ; but in orbits so eccentric, and 
nmning to such a distance from the sun, that they 
disappear for a great number of years. They are 
distinguished from tlie other celestial bodies, by their 
ruddy appearance, and by a long train of light called 
the tail. The lengih of lYve^e \a^* S& ^^«o^ tsmbs^ 

• Thirteen new asteroids liave been d\6cw«e^ V\^viv«ti^^^^^ 
fla 1646 i^ newplanet im ^seoxexeA. lt\«*\»wi«»S!L^N«pi^ 
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millions of miles. Some comets have been ascertained 
.to move in long narrow ellipses or ovals, round the 
8un> from which it has been inferred, perhaps hastily, 
that they all do so. The number of comets which 
have occasionally been seen within the limits of our 
system, since the commencement of the Christiai^ 
era, is about SOd of which the paths of 98 have beei> 
calculated. 



FIXED STARS. 

The ancients, in order to recognize the fixed stars, 
formed them into groups, to which they gave particular 
names. In order to show their proper situations in the 
h(*avens, they should be painted on the internal surface 
of a hollow sphere, from the centre of which they 
might be viewed. We should then see them as they 
appear to be situated. in the heavens. The twelve 
constellations, called the Signs of the Zodiac, are those 
which are so situated, that the earth, in its annual 
revolution, passes directly between them and the s\m. 
They occupy a complete circle, or broad belt, in the 
heavens. Hence, a right line, drawn from the earth, 
and passing through the sun, would reach one of these 
constellations ; and the sun is said to be in that con « 
stellation in which such a line would terminate. The 
circle in which the sun appears to move, and which 
passes through the middle of the Zodiac, is called the 
Ecliptic. 

We have no means of ascertaining the distance of 
the fixed stars. When therefore they are said to be 
in the Zodiac, it is merely implied that they are 
situated in that direction, and that they shine upon us 
through that portion of the heavens which we call the 
Zodiac. Whether the apparent difference of the size 
and brilliancy of the stars proceeds from various de- 
grees of remoteness or of dimension, is a point which 
astronomers are not able to asceitoAXi* v1q»xl%v^^tvs^'^ 
tbem as suns, we know no rea^n nAv^ ^«^ i^^>^t 

not vary in size, as well as tlve ip\axift\A \i^o\i.^«i% n** 

them* 
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It may^ perhaps, be objected to this 83rstem of die 
universe, that it is directly in <^po8ition to the 
evidence of our senses, to which, it is plain and 
obvious, that the earth is motionless, and that the sun 
and stars revolve round it. But our senses sometimes 
deceive us. When sailing on the water with a very 
steady breeze, the houses, trees, and every object 
appeaJr to move, whilst we are insensible of the motion 
of the vessel in which we sail. It is only when some 
obstacle impedes oiu* motion, that we are conscious of 
moving ; and were you to close your eyes while sailing 
on cahn water, wiUi a steady wind, you would not be 
scsisible of your motion ; for you could not feel it, and 
you could see it only by observing the change of place 
of objects on shore. So it is with the motion of the 
earth: every thing on its surface, and the air that 
surrounds it, accompanies it in its revolution — ^it meets 
with no resistance, therefore, we arp insensible of motion. 
The apparent motion of the sun and stars affords us 
the same proof of the earth's motion, that the crew of a 
vessel have of their motion, from the apparent motion 
of the objects on shore. Imagine the earth to be 
sailing round its axis, and successively passing by 
every star, which, like objects on land, we suppose to 
be moving, instead of ourselves. Persons who have 
ascended in balloons, tell us that the earth appears to 
sink beneath the balloon, instead of the balloon rising 
above the earth. What an immense circuit the sun 
and stars would make daily, were their apparent 
motions real! Why should these enormous globes 
traverse such an immensity of space, merely to prevent 
the necessity of our earth revolving on its axis ? > The 
motion produced by the revolution of the earth on its 
axis is about thirteen miles and a half in a minute to 
an inhabitant of London. A person at the equator 
moves much quicker, and one situated near the poles 
much slower, since they each perform a revolution in 
twenty four hours. But in performing its revolution 
round the sun, every part ol t]i[ieeax\&>xs!iON«&N«\^«DL 
eqiml velocity ; and this velocvt^ V& ^^ ^^^ ^^^s:«s^ ' 
thousand miles a minute. 
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In ancient times, the earth was supposed te occupy 
the centre of the universe ; and the sun, moon, and 
stars to revolve rotmd it. This was the system of 
Ptolemy; but since the beginning of the sixteenth 
centiuy, that system has been discarded, and the solar 
system, such as we have described, was established 
by the celebrated Astronomer Copernicus, and his 
followers, and is thence called the Copemican system. 
But the theory of gravitation, the (fiscovery of the 
soiu'ce whence this beautiful and harmonious arrange- 
ment flows, we owe to the genius of Newton, who 
lived at a much later period. 

During the prevalence of the plague, in the year 
1665, Newton retired into the country to avoid the 
contagion. When sitting one day in his orchard, 
he observed an apple fall from a tree, which it is said 
led to that train of thought, whence his grand theory 
of universal gravitation was ultimately devdoped. His 
first reflection was, whether the tipple would Mi to 
the earth if removed to a great distance from it ; then 
how far it would require to be removed from the earth, 
before it would cease to be attracted ; would it retain 
its tendency to fall at the distance of a thousand miles, 
or ten thousand, or at the distance of the moon-— and 
here the idea occurred to him, that it was not im- 
possible that the moon herself might have a similar 
tendency, and gravitate to the earth in the same 
manner as the bodies on or near its sur&ce, and 
that this gravity might possibly be the power which 
balanced the centrifugal force implied in her motion in 
her orbit. It was then natural to extend this idea to 
the other planets, and he considered them as gravitating 
towards the sun, in the same manner as the moon 
gravitates towards the earth. Who would imagine 
that the simple circiunstance of the fall of an apple 
would have led to such magnificent results ? It is the 
mark of superior genius to find matter for observation 
and research in circumstances ^\i\cVv^ \a ^st^^sMsr^ 
minds, appear trivial, because the^ «c^ osckcoss^.^ "«r^^ 
with which they are satisfied, \)eca\»e \5ev«^ ^«^ xaJoa^ 
without reflecting that natoie \a o>a ^«cA ^«^^ ' 
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obgerration — that within it is contuned our whole 
•tore of knowledge i in a word, that to study the works 
of nature, is to learn to appreciate and admire the 
wisdom of God. 



'tijkial terrestrial globe. This 
A 



THE TERRESTRIAL GLOBE. 

As the earth is the planet in which we are most 

particularly interested, we shall explain the effects 

resulting from its annual and diurnal motions } but for 

this purpose it will first be necessary to make 

iquainted with the 

^lobe,or sphere, re- 

yresents the earth, 

The line a b which 

■passes through its 

«entre, ana on 

'Which it turns, is 

called its axis ; 

-and the two extre- 

tnities of the axisCJ 

ore the poles, dis- 

tinguisheii by the 

names of the north '' 

and the south 

pole. The circle 

OD, which divides 

the globe into two 
. equd parts between 

the poles, is called the equator, or equinoxial line j 

that part of the globe to the north of the equator is 

the northern hemisphere ; that part to the south of the 

equator, the southern hemisphere. The small circle 

»F which surrounds the north pole, is called the arctic 

<arcle; OB, surrounding tlie aow^h yilt, the antarctic 
circle. There are two \nletmei\aXe cSxAe*, ■\»snw«H» 
tfie polar circles and the et^uaXtn, 'iwl \o -eEa wse^v*^ 
■cmilsd the tropic of Cancet ■, X^vrt, ^ *!« wwJ^ ■«• 
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called the tropic of Capricorn. Lastly, the circle lk, 
which divides the globe into two equal parts, crossing 
the equator, and extending northward as far as tlie 
tropic of Cancer, and southwards as far as the tropic of 
Capricorn,^ is called the Ecliptic. The delineation of 
the ecliptic on the terrestrial globe may convey false 
ideas ; for the ecliptic is an imaginary circle in the 
heavens, passing through the middle of the Zodiac, 
and situated in the plane of the earth's orbit. In order 
to understand the meaning of the earth's orbit, let us 
suppose a smooth, thin, solid plane cutting the sun 
through the centre, extending out as far as the fixed 
Atars, and terminating in a circle which passes through 
the middle of the zodiac. In this plane the earth 
moves in its revolution round the sun ; it is therefore 
called the plane of the earth's orbit ; and the circle in 
which this plane cuts the signs of the zodiac is the 
ecliptic. 

The spaces between the several parallel circles on 
die terrestrial globe are called zones; that which is 
comprehended between the tropics is distinguished by 
the name of the torrid zone ; the spaces, which extend 
from the tropics to the polar circles, the north and 
south temperate zones; and the spaces, contained 
within the polar circles, the frigid zones. 

The several lines which are drawn from one pole to 
die other, cutting the equator at right angles, are 
called meridians. When any one of these meridians is 
exacdy opposite the sun, it is mid-day, with all places 
situated on that meridian ; and with die places situated 
on the opposite meridian, it is consequendy midnight. 
To places situated equally distant from these two meri- 
dians, it is six o'clock. If they are to the east of the sun's 
meridian, it is six o'clock in the afternoon, because the 
Sim will have previously passed over them ; if to the 
west, it is six o'clock in the morning, and the sun will 
be proceeding towards that meridian. 

Those circles which divide tlie ^lobe Vc^ \:w^ ^^a^^ 
parts, such as the equator and lYve e^^X-v^ «t^ ^»^^^ 

Jreat circles — to disdngmsh lYiem fecroi ^«5S»^ lf\ 
vide it into two unequal parU, aa X^^ Uo^\c «sA^ 
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circles, which are called small circles. All circles afe 
divided into 360 equal parts, called degrees ; and these 
degrees into 60 equal parts, called minutes. The diame- 
' ter of a circle is a right line drawn across it, and passing 
through the centre ; the diameter is equal to a little 
less than one-third of the circumference, and conse- 
quently contains a length equal to nearly 120 degrees. 
A meridian, reaching from one pole to the other, is 
half a circle, and therefore contains 180 degrees ; and 
the distance from the equator to the pole is half of a 
meridian, or a quarter of flie circumference of a circle, 
and contains 90 degrees. 

Besides the usual division of circles into degrees, 
the ecliptic is divided into twelve equal parts, caUed 
signs, which bear the names of the constellations 
through which this circle passes in the heavens. The 
degrees, measured on the meridians from north to 
south, or from south to north, are called degrees of 
latitude ; those measured from east to west on the 
equator, or any of the lesser circles parallel to it, are 
called degrees of longitude. These lesser circles are 
called parallels of latitude ; because being everywhere 
at the same distance from the equator, the latitude of 
every point contained in any one of them is the same. 
The degrees of longitude must necessarily vary in 
length according to the dimensions of the circle on 
which they are reckoned : those, for instance;; a* the 
polar circle, will be considerably smaller than those at 
the equator. The degrees of latitude, on the contrary, 
never vary in length ; the meridians, on which they 
are reckoned, being all of the same dimensions. The 
length of a degree of latitude is 60 geographical miles, 
•which is equal to 69-^ English statute miles. The 
degrees of longitude at the equator would be of the 
same dimensions as the degrees of latitude, were the 
earth a perfect sphere ; but its form is not exactly 
spherical, being somewhat protuberant about the 
equator, and flattened towacds tVve ^\e&. T\v\& form 
proceeds from the superioT ac^ow oi ^^ ceoJcrSn^ 
power At the equator. TY\e Tevo\w\:\oTi o^ xXv^ ^^^^ 
i» axis gives every particie «. teii^e^^ ^^ ^^ ^^ ^*^ 
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the centre This tendency is stronger or weaker, in 
proportion to the velocity with which the particle 
moves. Now, a particle situated near one of the polar 
circles makes a rotation in the same space of time as a 
particle of the equator ; the latter, therefore, having a 
much larger circle to describe, travels proportionably 
faster, so that the centrifugal force is much stronger at 
the equator than at the polar circle: it gradually 
decreases as we leave the equator and approach the 
poles, where, as there is no rotatory motion, it entirely 
ceases. Even at the equator, however, there is no 
danger of our being thrown from the earth, the force 
of gravity being there 288 times greater than the 
centrifugal force. 

Bodies weigh less at the equator than at the poles. 
There are two causes for this, — the diminution of 
gravity at the equator, it being at a greater distance 
from the earth's centre than the poles,— and the 
increase of the centrifugal force ; which, as it tends to 
drive bodies from the centre, must necessarily decrease 
the power of gravity. 



THE SEASONS. 



We shall now explain the variation of th^ seasons, 
and the diff(»'eiice of the length of the days and nights 
in those seasons— both effects resulting from the same 
cause. In moving round the sun, the axis of the earth 
is not perpendicular to the plane of its orbit ; in other 
words, its axis does not move round the sun in an* 
upright positioi^ but slanting or oblique. This you 
win understand more clearly, if you carry a small 
fflobe round a candle which is to represent the sun«-«» 
You must consid^ the ecliptic ^awn on the small 
globe as representing the plane o€ \2[i^ eax>^%^s^^\ 
aad the equator^ which croMea i]iDLe e^v^^ vbl v«^ 
places, showa the degree of obViqait^ oi \5[v^ ««» ^^ ^^ 
earth in that ©r bit, wluch ia neatVY ^^ ^e^^^sb- ^^ 
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points in which the ecliptic intersects the equator are 
called nodes. The glohe at a is situated as it is in 




the midst of summer, or what is called the summer 
solstice, which is on the twenty-first of Jime. The 
north pole is then inclined towards the sun, and the 
northern hemisphere enjoys much more of his rays 
than the southern. The sun now shines over the whole 
of the north frigid zone, and notwithstanding the 
earth's diurnal revolution, it will continue to shine 
upon it as long as it remains in this situation, whilst 
the south frigid zone is at the same time completely in 
obscurity. 

Let the earth now set off from its position in the 

summer solstice, and carry it round the sun : observe, 

that the axis must be always inclined in the same 

direction, and the north pole point to the same spot in 

the heavens. There is a fixed star situated near that 

spot, which is hence called the North Polar star. The 

earth at b has gone through one quarter of its orbit, 

and is arrived at that point at which the ecliptic cuts 

or crosses the equator, and which is caUed the 

autumnal equinox. The sun now shines from one pole 

to the other. At this period of the year, the days 

and nights are equal in ever^ i^atX. o^ >^^ ^ss\S\\ Wt 

the next step she takes in W otYAx. von^nc^ ^^ ww^ 

/w/e in total darkness, wYiilst Vt VVXxBHwxve* \^^ ^^ ^ 

«wtA. This change vraa gtnAxiaXlL^ igt^^wvw^ ^ ^ 
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earth moyed from summer to autumn. The instant the 
earth passes the autumnal equinox, the long night of 
the north pole commences, and the south pole begins to 
enjoy the light of the sun. As the earth proceeds in 
her orbit, the days shorten and the nights lengthen 
throughout the northern hemisphere, until it arrives at 
the winter solstice, on the 2l8t of December, when the 
north frigid zone is entirely in darkness, and the 
southern enjoys uninterrupted day-light. Exactly half 
of the equator, it will be observed, is enlightened in 
every position, and consequently the day is there always 
equid to the night. 

Observe, that the inhabitants of the torrid zone 
have much more heat than we have, as the sun's 
rays fall perpendicularly on them, while they shine 
obliquely on the temperate, and almost horizontally on 
the frigid zone ; for during- their long day, the sun 
moves round at no great elevation above their horizon, 
without either rising or setting. 

To a person placed in the temperate zone, the sun's 
rays will shine neither so obliquely as at the poles, nor 
«o vertically as at the equator ; but will fall upon him 
more obliquely in autumn and in winter than in 
summer. Therefore, the inhabitants of the earth 
between the polar circles and the equator will not have 
merely one day and one night in the year, as happens 
at the pole ; nor will they have equal days and equal 
nights, as at the equator, but their days and nights will 
vary in length at different times of the year, according 
as their respective poles incline towards or from the 
sun, and the difference will be greater in proportion to 
their distance from the equator. — During the other 
half of her orbit, the same effect takes place in the 
Southern hemisphere, as what we have just remarked 
in the Northern. When the earth arrives at the vernal 
equinox, d, where the ecliptic again cuts the eq^atot^ 
<on the 22d of March, she is situated vi\\)[i \«s^^^\.\» "^^ 
enn, exactly in the same posiUon «» m ^e^ «si»02hs«^ 
eqwBox; excepting that it \a how wlVkck^ >s^ ^ 
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Sovdieni hemisphere, while it is tpniig time with «»: 
for the half of ^e glohe^ whicb is enlighteaedy extends 
exactly from one pole to the otli«T« On the two dajpa 
ef the eqninej: the nin is Tisible at both poles ; hiu 
only half of it is seen froas either, the other half beiag 
eoiieealed by the horisen. 



ON THE MOON AND ECUPSES. 

« Let ns now turn our attention to the nMNm. This 
satellite revolves round the earth in the space «f twenty-^ 
seven days eight hours, in an orbit nearly ooincidiBg 
with the plane of the earth's orbit, and accompanies w 
in oar revolution round the sun. Her motion, theie- 
fore, is of a complicated nature; fw, as the earth 
advances in her orbit, whilst the moon goes xovrnd her, 
the moon proceeds in a sort of [Hrogressive circle. 

The moon always presents the same £ice to us, by 
which it is evident that she turns but once i^on mi 
axis, while she performs a revolution round the earth; 
so that the inhabitants of the moon have but one day 
and one night in the course of a lunar month. Since we 
always see the same hemisphere of the moon, the 
inhabitants of that hemisphere alone can see the earth. 
One half of the moon, therefore, enjoys our light ef^ty 
night, while the other half has constantly nights ei 
darkness ; and we appear to the inhabitante of the moiB 
under all the changes, or phases, which the moon ex- 
hibits to us. 

When the moon is in the same direction from as as 
tibe sun, we cannot see her, as her dark side is towacds 
us; but her disi^pearance is of very short duxitiaii, 
and as she advances in her orbit we perceive her under 
tke form of a new moon. YHaeii %9^<b Vaa ^qiv^ threimjb 
one-sixth of her orbit, onie c^«x\ax o1 V«c «^a9^\mmm^ 
t^miaphere will be turned Www^ i^wb mj^wA.^^ 
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wiU then appear homed. When ahe has performed 
one quarter of her orbit, she shows us one half of her 
enlightened side. She next appears gibbons ; and afiter 
that full. As she proceeds in her orbit she becomes, 
again gibbous, and her enlightened hemisphere turns 
gradually away from us, till she completes her orbit 
and disappears; and then again resumes her form of a 
new moon. 

When the moon is full, she is always in opposition 
to the sun — when a new moon, in conjunction with it. 
At each of these times, the sun, the moon, and the 
earth are in the same right line ; but in the first case, 
the earth is between the sun and the moon: in the 
second, the moon is between the sun and the earth* 
An eclipse can only take place when the son, moon, 
and earth are in a straight line, or nearly so. When 
the moon passes between the sun and the earth, she 
intercepts his rays, or in other words, casta a ttuAow 
on the earth : this is an eclipse of the sun, and it con- 
tinues whilst the shadow is passing over us. When, on 
the contrary, the earth is between the sun and the 
moon, it is we, who intercept the sun*6 rays, and east 
a shadow on the moon : she then disappears from our 
view, and is eclipsed. 

Why, it may be asked, have we not a solar and a 
lunar eclipse every month ? Because the planes of 
the orbits of the earth and moon do not exactly 
coincide, but cross or intersect each other; and the 
moon generally passes either on one side or the other, 
when she is in conjunction with, or in oppo^tion to, 
the sun ; and therefore does not intercept the sun's ray^ 
or produce an eclipse : for this can only take place, 
when the earth and moon are in conjunction near those 
parts of their orbits which cross eadb other (called the 
nodes of their orbits), because it is dien only that thej 
are both in die same plane, and in a right line with Ae 
sun. A partial eclipse takes place -wVieii \!ti^ \&ssn^^*io^ 
passing by the earth, does not ewtat^'^ «»r«^ ^^S^ 
shadow. When the eclipse happens 'ptecva^l ''^ *^ 
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nodety they are not only totals but last for aome lengtli 
of time. 

When the ran is eclipsed, the total darkness is con- 
fined to one particnlar spot of the earth, as the moon's 




shadow is not large enough to cover the earth. The 
Innar eclipses, on the contrary, are visible from every 




part of the earth, where the moon is above the 
horizon. 



THE TIDES. 



The tides are produced by the attraction of the moon. 
The cohesion of fluids being much less • than that of 
solid bodies, they more easily yield to the power of 
gravity, in consequence of which, the waters imme* 
diately below the moon are drawn up in a protuberance, 
producing a full tide, or what is commonly called high- 
water, at the spot where it happens. According to this 
theory, you would imagine we should have full tide 
only once in twenty-four hours — ^that is, every time 
that we were below the moon — while we find that 
we have two tides in tbe cout%e ol x^qciX^AuoxV^qk^ 

•nd that it is high- water w\X\i ^ wsA m^ yox vosci^^^^x^ 

Mt the same time. 
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It opposite tide it rather more difficult to explain 
hat whicb it drawn np beneath the moon. In 
to render the explanation more simple^ let nt top- 
ihe earth to be everywhere covered by the oceaiL 
the moon, abcd> the earth. Now, the waters 

on the tnrfiice 
of the earth 
about A, being 
more ttrongly 
attracted tluui 
in any other 
part, will be 
elevated, the at- 
)n of the moon at b and c, being less ; but ttill it 
>e greater there than at d, which is the part most 
it from the moon. The body of the earth will 
'ore be drawn away from the waters at d, leaving 
tnberance similar to that at A ; so that the tide A 
)duced by the waters receding from the earth, and 
de D by the earth receding from the waters, 
e influence of the sun on the tides is less than that 
B moon ; for observe, that the tides rise in conse- 
;e of the moon attracting oue part of the waters 
forcibly than another part ; it is this inequality of 
;tion which produces full and ebb tides. Now the 
ice of the sun is so great, that the whole globe of 
uth is comparatively but as a point, and the dif- 
ce of its attraction for that part of the waters most 
r its influence, and that part least subject to it it 
rifling ; and no part of tbe waters will be much 
ted above, or much depressed below their genera! 
ze by its action. The sun has, however, a con* 
ible effect on the tides, and increases or diminishes 
as it acts in couj unction with, or in opposition to, 
loon. 

le moon is a month in going round the earth ; twice 
g that time, therefore, at fuW an^ ^X ^«&%^^ ^qa 
the same direction as t\\e buh. "^cj!^ ^«ft. ^«^ 
ally on the earth, and pro^ucfe ^«1 ^a^^ 
called tpring-tidesy as xeTpTeaeu\e>^ **^ ^ '^^ 
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but when the mooa is at the intermediate part of her 



^ 



M 




orbit, the son, instead of a£fording assistance, weakens 
her power by acting in opposition to it ; and smaller 
tides are produced, called neap-tides. 





Sinee attraction is mutual between the moon and the 
earth, we produce tides in the moon ; and these aie 
more considerable, in proportion as our planet is larger. 
Neither the moon nor the earth in reality assumes an 
OFal form, for the land which intersects the water dee- 
troys the regularity of the effect The orbit of the 
moon bebg nearly parallel to that of the earth, she is 
never vertical but to the inhabitants of the torrid zone; 
in that climate, therefore^ the tides are greatest, and 
they diminish as you recede from it and approach the 
poles ; but in no part of the globe is the moon immedS- 
ately above the spot where it is high tide. All matterj 
by its inertia, offers some resistance to a change of 
state ; the waters, thetefoie) do ikox xeAdil^ v^eld to the 
ottnaction of the moon, and ^<& eSi^cX QllV^\\x&BLVs&Kit 

A not comfilete natXl aome \MBft «S\« ^^ ^^»^ \«A 

Im xaeridian* 
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The earth reTolves on its axis in aboat tweiUf^fev 
hours : if the moon were stationary, therefore, the saiHe 
part of our globe would, every twenty-four houiv, return 
beneath the moon ; but as during jour daily rerolutien 
the moon advances in her orbit, the earth must make 
more than a complete rotation in order to bring the same 
meridian opposite the moon: we are about three-quarters 
of an hour in overtaking her. The tides, ^erefsre, are 
retarded, for the same reason that the moon rises later, 
by three-quarters of an hour every day. lliifl^ how- 
ever, is only the average amount of the retardation. 
The time of the highest tide is modified by ^e sun's 
attraction, and is between those of the tides which 
would be produced by the separate action of the two 
luminaries. The action of the sun, therefore, makes 
the interval different on different days, but leaves ^e 
average amount unaffected. 



ON THE MECHANICAL PROPERTIES OF FLUIDS. 

The science of the mechanical properties of fluids is 
called Hydrostatics. A fluid is a substance which 
yields to the slightest pressure. 

Fluids are divided into two classes, distinguished by 
the names of liquids, and elastic fluids or gases, which 
latter comprehends the air of the atmosphere, and all 
the various kinds of air with which chemistry makes us 
acquainted. We shall confine our attention at present 
to the mechanical properties of liquids or non-elastie 
fluids. 

Water, and liquids in general, are little susceptible 
of being compressed, or squeezed into a smaller space 
than that which they naturally occupy. This b due 
to the mutual repudsions of tVieix -^^tts^v^^w^ n^sy^^ 
rather than sabmit to compxes«vorL> ioxc» ^Sw&t ^««^ 
through the pores of the aiibstaYiCA NiVsckOsi c««&bs» 
them, as was shown by a colebiate^ e«L\«niftfc^V^®»* 
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•I Florence many yean ago. A hollow globe of gold 
was filled with water, and on its being submitted to * 
great pressure, the water was seen to exade through 
ihe pores of the gold, which it covered with a fine 
4lew. But more recent experiments, in which water 
lias been confined in strong iron tubes, &c., prove that 
at is susceptible of compression. 

Liquids have spaces between the particles, like solid 
bodies, but tliey are too minute to be discovered by the 
most powerful microscope. The existence of spaces m 
liquidscan be ascertained by dissolving solid bodiesinthem. 
If we melt some salt in a glass full of water, the water will 
not overflow, and the reason probably is, that the particles 
of salt will lodge themselves between the particles of the 
liquid, so that the salt and water together will not 
occupy more space than the water did alone. If we 
attempt to melt more salt than can find room withui 
these pores, the remainder will subside to the bottom, 
and, occupying the space which the water filled before, 
oblige the latter to overflow. A certain proportion of 
spirit of wine may also be poured into water without 
adding to the bulk, as the spirit will introduce itself 
between the particles of water. 

Fluids show the effects of gravitation in a more perfect 
manner than solid bodies ; the strong cohesive attraction 
of the particles of the latter in some measure coun- 
teracting the effect of gravity. In a table, for instance, 
the strong cohesion of the particles of wood enables 
four slender legs to support a considerable weight. 
Were the cohesion so far destroyed as to convert the 
wood into a fluid, no support coidd be afforded by the 
legs ; for the particles no longer cohering together, each 
would press separately and independently, and would be 
brought to a level with the surface of the earth. 

This deficiency of cohesion is the reason why fluids 

can never be formed into figures or maintained in heaps ; 

for though it is true tbe wmd T«x<ae« vi«.tAt Iwto waves* 

tbey are immediately aitervraid^ dcaXxo^^d >a^ ^^%rfv>:^. 

Thus liquids always End tlaeit \e^^\. '^>ci^ ^^^xvvC\qti f*. 

the eqmlibnnm of a fla\d \a» lJ»X e^crj ^«x\ ^l xJw^w 
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face is equally distant from the point to which gravity 
tends ; that is to say, from the centre of the earth. 
Hence the surface of all fluids must partake of the sphe- 
rical form of the globe, and bulge outwards. This is evi- 
dent in large bodies of water, such as the ocean ; but the 
sphericity of small bodies of water is so trifling as to 
render their surfaces apparently flat. 

The equilibrium of fluids is the natural result of their 
particles gravitating independently of each other; for 
when any particle of a fluid accidentally finds itself 
elevated above the rest, it is attracted down to the level 
of the surface of the fluid, and the readiness with which 
fluids yield to the slightest pressure, will enable the 
particle by its weight to penetrate the surface of the 
fluid and mix with it. But this is the case only witli 
fluids of equal density, for a light fluid will float on the 
surface of a heavy one, as oil on water ; and air will 
rise to the surface of any liquid whatever, being forced 
up by the superior gravity of the liquid. The figure 
here represents an instrument called a level, which 
^ ° is constinicted upon the principle 

^ ^ '^ ^ p of the equilibrium of fluids. It 



consists of a short tube, a b, closed at both ends, 
and containing a fluid and a bubble of air ; when the tube 
is not perfectly horizontal the fluid runs to the lower 
end, which makes the bubble of air rise to the upper 
end, and it remains in the centre only when the tube 
does not incline on either side. It is by this means that 
the level of any situation, to which we apply the instru- 
ment, is ascertained. 

Solid bodies, therefore, gravitate in masses^ the strong 
cohesion of their particles making them weigh altogether, 
while every particle of a fluid may.be considered as a 
separate mass, gravitating independently. Hence the 
resistance of a fluid is considerably less than that of a 
solid body. The particles of fluids acting thus inde- 
pendently, press against each olVxet m c^ct-^ X\t^"t'^ws.> 
not only downwards but upwards, i«xd\^\fit^'^ ^'^ «v.\^- 
arays ; and lu consequence of tViva ec!^«X\\.^ ^^'^ Y^«e»x«.^ 
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QGtbing to do with the quantity of water displaced ; for 
a cubic inch of gold does not occupy more space, and 
therefore will not displace more water, than a cubic inch 
of ivory, or any other substance that will sink in 
water. 

The gold will weigh less in water than it did out 
of it, on account of the upward pressure of the parti- 
cles of water, which in some measure supports the gold, 
and, by so doing, diminishes its weight. If the body 
under trial be of the same weight as the water in which 
it is immersed, it will be wholly supported by it ; if it 
be heavier, the water will offer some resistance to its 
descent ; and this resistance will in all cases be the 
same to bodies of equal bulk, whatever be their 
weight. All bodies of the same size, therefore, lose 
the same quantity of their weight when completely 
immersed in water. A body weighed in water loses as 
much of its weight as is equal to that of the water 
it displaces ; so that were this water put into the scale 
to which the body is suspended, it would restore the 
balance. 

When a body is weighed in water, in order to 
ascertain its specific gravity, it may either be sus- 
pended to a book at the bottom of the basin of the 
balance, or, taking off the basin, suspended to the 

arm of the balance. Now, 
supposing that a cubic inch 
'Jj_^ of gold weighed nineteen 
ounces out of water, and lost 
one ounce by being weighed 
in water, the cubic inch of 
water it displaces must weigh 
that one ounce; consequently gold would be nineteen 
times as heavy as water. 

The specific gravity of a body lighter than water 

cannot be ascertained in the same manner. If a body 

were absolutely VigVit, vX vioxA^ ^^i^x o^ ^^ ^xa^asfc^ 

fritiiout displacing a drop oi vi%x<ix % \iM\.VQeCv»V«?i^ :^ 

Mome weight, and wiW, \\iexc^ox%> ii^s^W^^^^ ^«^v^ 

of water. A body Xx^Xj^x Osxasi^^^*^ .w^\^^«a^ %» 
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level with the surface of the water, and therefore will 
not displace so much water as is eaual to its bulk, but a 
quantity equal to its weight. A ship Sinks to some 
depth in water, and the heavier it is laden the deeper it 
sinks, the quantity of water it displaces being always 
equal to its weight. This quantity cannot, however, 
afford a convenient test of its specific gravity, from the 
di£Bculty of collecting the whole quantity of water dis- 
placed, and of measuring the exact bulk of the body 
immersed. 

In order practically to obtain the specific gravity of 
a body which is lighter than water, a heavy one, whose 
specific gravity is known, must be attached to it, and 
they must be immersed together : the specific gravity 
of the lighter body may then be easily calculated. 

Bodies which have exactly the same specific gravity 
as water, will remain at rest in whatever situation they 
are placed in water. If a piece of wood, by being 
impregnated with a little sand, be rendered precisely of 
the weight of an equal bulk of water, it will remain 
stationary in whatever part of a vessel of water it be 
placed. If a few drops of water be poured into the 
vessel (so gently as not to increase their momentum by 
giving them velocity,) they would mix with the water 
at the surface, and not sink lower. 

The specific gravity of fluids is found by means of an 
instrument called an hydrometer. It con- 
sists of a thin glass ball. A, with a gi-aduated 
tube, B, and the specific gravity of the liquid 
Js estimated by the depth to which the 
instrument sinks in it ; for the less the 
specific gravity of the fluid, the further will ', a j 
the instrument sink in it. — There is a '^v^^' 
smaller ball, c, attached to the instrument /^\ 
below, which contains a little mercury ; but ^ v ' 
this is merely for the purpose of equipoising ^'^ — 
the instrument^ that it may Temam'o^fv^x.YGL^^^^^Q^^ 
under triaL 
The weight of a substance, wWii TioX <io\ss^"»^^ ^ 
iJMt of any other, is perfectly ar\Au«r^% «ci^ ^\«».^^ 
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is adopted as a standard, we may denominate its weigh 
by any nunilier we please ; but then the weight of aD ' 
bodies tried by this standan) mast be signified by pn> I 

-porttonal numbers. If we call the weight of water, forj 
example, 1, then that of gold would be 19 ; or, if we 
call tJie weight of water 1000, that of gold would be 
19,000. In short, the specific gravity indicates bet 

-much more or less a body weighs^ than an equal bulk of 
-water. 






SPRINGS, FOUNTAINS, &C. 

The water belonging to our globe exists in Tuioitt 
^states, it is tlie same water which successively forms 
seas, rivers, springs, clouds, rain, and sometimes bail, 
■snow, and ice. When the first rays of the sun warm 
the surface of the earth, the heat, by separating the 
particles of water, transforms them into vapour, which, 
being lighter than the air, ascends into the atmosphere. 
The atmosphere diminishing in density as it is more 
distant from the earth, the vapour which the sun causes 
to exhale, not only from seas, rivers, and lakes, bat 
likewise from the moisture on the land, rises till it 
reaches a region of air of its own specific gravity, and 
there it remains stationary. By tlie frequent accession 
of fresh vapour, it gradually accumulates, so as to form 
those large bodies of vapour which we call clouds ; and 
these at length, becoming too heavy for the air to 
support, fall to the earth in the form of rain. If the 
watery particles retained the state of vapour, they 
would descend only till they reached a stratum of air 
of their own specific gravity ; but during their ftJl, 
several of the watery particles come within the sphere 
of each other*8 attraction, and unite in the form of a 
drop of water. The va.po\iT, \)avj» vraosJlQirav^ vcito a 
abower^ is heavier t\iatv au^ '^^lxX cA ^^ ^vnisw^^s«»% 
tod consequently descend* to x>aft fewvV. ^^'^'^^^ 
if the waters were never toiNnv «a\ o\^ ^x» «« 
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▼egetftdon would be destroyed by the excess oiP meistare ; 
if, on the other hand, the plants were not nourinhed 
and refreshed by occasional showers, the drought would 
be equally fatal to them. Were the clouds constantly 
in a state of vapour, they could never fall to the ground ; 
or were the power of attraction more than si fBcient to 
convert the vapour into drops, it would tran^form the 
cloud into a mass of water, which, instead of iioiirishing, 
would destroy the produce of the earth. WV cannot 
consider any part of Nature attentively without being 
struck with admiration at the wisdom it displays ; we 
cannot contemplate these wonders without feeling our 
hearts glow with admiration and gratitude towaids their 
bounteous Author. 

Water, then, ascends in the form of vapour, and 
'descends in that of rain, snow, or hail, all of which 
ultimately become water. Some of this falls into the 
various bodies of water on the surface of the globe, the 
remainder upon the land. — Of the latter, part re-ascends 
in the form of vapour, part is absorbed by the roots of 
vegetables, and part descends into the bowels of the 
earth, where it forms springs. The only difference 
between rain and spring water consists in the foreign 
particles which the latter meets with and dissolves in 
its passage through the various soils it traverses. Spring 
water being more pleasant to the taste, and more 
transparent, is commonly supposed to be more pure 
than rain water. Excepting distilled water, however, 
rain water is really the most pure we can obtain ; it 
is this which renders it insipid, whilst the various salts 
and different ingredients dissolved in spring water, 
give it a species of flavour, without in any degree 
affecting its transparency ; and the filtration it undergoes 
through gravel and sand in the bowels of the earth 
cleanses it from all foreign matter which it has not 
the power of dissolving. 

When rain falls on the surface o( tV^^ ««tN\\^ Vv> ^a^:^- 
tinaes making its way downwards iYitoxx^ ^^ ^«^^'i. 
and crevices in the ground. Se^eiuiX <k«v^ \s^<^^\. "v 
6&«ir subterraneous passage, imite, wa^ ^^^^ ^ ^"^ 
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riralet : thw, in its progresa, meets with other rimleta of 
a similar description, anil tbe^ pnraae tbeir coam 
tc^ther in the interior uf the earth, till they m 
stopped hy some aabsiance whicli they cannot pene- 
trate ; for though we have said that water under etrong 
f:OmpTeaaion penetrateB the pores of gold, when acted 
upon by no other force than gravity, it cannot make iit 
way even through a stratnm of clay. This species «{ 
earth, though not remarkably dense, being of great 
tenacity, wilt not admit the passage of water. Whe^ 
therefore, it enconoters any substance of this natnre, in 
progress is stopped, and the prtssnre of the accnmnhttiif 
waters forms a bed, or reservoir. 

The nekt figure represents a section of the interior of 
a hill or mountain, a is a body of water snch as hu ' 
been described, which, when filled np as high as s (by* 
the continual accession of waters it receives from the 
ducts or rivniets a, a, a, a,) finds a passage out of the 




cavity , and, impelled by gravity, mns on, till it makes 
Its way out of \im ground at the side of the hill, and 
there forms a spring, c. The spnng, danng its passage 
from B to c, rises occasionally, upon the same principle 
that water rises m the spout of a tea pot, bnt it cannot 
moant above the level of the reservoir, whence it 
issues , It must therefore find a passage to some p^ of 
the surface of the earth that is lower or nearer the 
centre than the reservoir — Water may thus be con- 
veyed to every part of a town, and even to the upper 
atones of tlie houses, provi&«& xWx \x. W c^u^vg&f 
broagbt from a height snpenoT to «n"j w> ■wV\^\i.« 
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Reservoirs of water are seldom formed near the 
Biammit of a hill, for in such elevated situations there 
can scarcely be a sufficient number of rills to supply 
one ; and without a reservoir there can be no spring. 
In such situations, therefore, it is necessary to dig deep 
wells, in order to meet with a spring ; and then it can 
rise in the well only as high as the reservoir whence it 
flows. 

When reser voire of water are formed in very elevated 
situations, the springs which feed them descend from 
higher hills in the vicinity. There is a lake on the very 
summit of Mount Cenis which is supplied by the spring 
of the higher Alps surrounding it. 

A syphon is an instrument commonly used to draw 
off liquids from large casks or other vessels which 
cannot be easily moved. It consists simply of a bended 
tube. If its two legs are of equal length, and filled 
with liquid, if held perfectly level though turned down- 
wards, the liquid will not flow out, but remain sus- 
pended in the tube ; for there is no pressure of the 
atmosphere above the liquid, while there is a pressure 
from below upon the open ends of the tube ; and /^% 
so long as this pressure is equal on both ends, the 
liquid cannot flow out ; but if the smallest in- 
clination be given to the syphon, so as to destroy 
the equilibrium of the water, it will immediately I 
flow from the lower leg. When syphons are used ■ 
to draw off liquids, the legs are made of unequal 
lengths, in order to render the pressure of the liquid un- 
equal; the shorter leg is immersed in the cask, and the 
liquid flows out through the longer. To accomplish 
this, it is however necessary to make the liquor rise in 
the shorter leg, and pass over the bended part of the 
tube, which is higher than the level of the liquor in the 
cask. There are two modes of doing this : one is, after 
immersing the shorter leg in the \\c\yioT X^ \i^ ^wntl ^^ 
to 8uck out the air of the tube itom \)afe «n^<^^ ^\ '^^ 
longer leg; then the liquor m t.W e%sV, 'wVvv^*^^ '^'*=", 
posed to the pressure of the atmosv^»ict&, vj^C^^^^ ^^^"^^ 
by it into the tube which is re\ie^ed ixom x«bss«x'»^ 
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QGtbing to do with the quantity of water displaced ; foi 
a cubic inch of gold does not occupy more space, and . 
therefore will not displace more water, than a cubic inch 
of ivory, or any other substance that will sink in 
water. 

The gold will weigh less in water than it did out 
of it, on account of the upward pressure of the parti- 
cles of water, which in some measure supports the gold, 
and, by so doing, diminishes its weight. If the body 
under trial be of the same weight as the water in which 
it is immersed, it will be wholly supported by it ; if it 
be heavier, the water will offer some resistance to its 
descent; and this resistance will in all cases be the 
same to bodies of equal bulk, whatever be their 
weight. All bodies of the same size, therefore, lose 
the same quantity of their weight when completely 
immersed in water. A body weighed in water loses as 
much of its weight as is equal to that of the water 
it displaces ; so that were this water put into the scale 
to which the body is suspended, it would restore the 
balance. 

When a body is weighed in water, in order to 
ascertain its specific gravity, it may either be sus- 
pended to a hook at the bottom of the basin of the 
balance, or, taking off the basin, suspended to the 

arm of the balance. Now, 
,_^^ supposing that a cubic inch 

Jj_^ of gold weighed nineteen 
ounces out of water, and lost 
one ounce by being weighed 
in water, the cubic inch of 
water it displaces must weigh 
that one ounce; consequently gold would be nineteen 
times as heavy as water. 

The specific gravity of a body lighter than water 

cannot be ascertained in the same manner. If a body 

were absolutely light, it vjo\j\Ol ^o^x wv ^^ ^xn^^^^ 

without displacing a drop oi viaXiix \ \iw\.>a^^v»V^^f!i aKi 

Mome weight, and will, xheveioxe, ^y«^W ^^^^ ^c»^^Vi 

^/•irater. A body ligUer idaa^x^t ^'^^^^a&.vi 
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level with the surface of the water, and therefore will 
not displace so much water as is eoual to its bulk, but a 
quantity equal to its weight. A ship dinks to some 
depth in water, and the heavier it is laden the deeper it 
sinks, the quantity of water it displaces being always 
equal to its weight. This quantity cannot, however, 
afford a convenient test of its specific gravity, from the 
di£Bculty of collecting the whole quantity of water dis- 
placed, and of measuring the exact bulk of the body 
immersed. 

In order practically to obtain the specific gravity of 
a body which is lighter than water, a heavy one, whose 
specific gravity is known, must be attached to it, and 
they must be immersed together : the specific gravity 
of the lighter body may then be easily calculated. 

Bodies which have exactly the same specific gravity 
as water, will remain at rest in whatever situation they 
are placed in water. If a piece of wood, by being 
impregnated with a little sand, be rendered precisely of 
the weight of an equal bulk of water, it will remain 
stationary in whatever part of a vessel of water it be 
placed. If a few drops of water be poured into the 
vessel (so gently as not to increase their momentum by 
giving them velocity,) they would mix with the water 
at the surface, and not sink lower. 

The specific gravity of fluids is found by means of an 
instrument called an hydrometer. It con- 
sists of a thin glass ball, A, with a graduated 
tube, B, and the specific gravity of the liquid 
Js estimated by the depth to which the 
instrument sinks in it ; for the less the 
specific gravity of the fluid, the further will ', a j 
the instrument sink in it. — There is a '^v^^' 
smaller ball, c, attached to the instrument /^\ 
below, which contains a little mercury ; but ^ v ' 
this is merely for the purpose of equipoising ^'^ — ' 
the instrument^ that it may Temam'o^Tv^x.YGL^^XvQ^^ 
under triaL 
The weight of a substance, wY^eii TioX <iOTK^"»^^ ^ 
iJMt of any other, is perfectly ar\Ats«r^% «i\^ 'wWsx^^ 
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nothing to do with the quantity of water displaced ; foi 
a cubic inch of gold does not occupy more space, and 
therefore will not displace more water, than a cubic inch 
of ivory, or any other substance that will sink in 
water. 

The gold will weigh less in water than it did out 
of it, on account of the upward pressure of the parti- 
cles of water, which in some measure supports the gold, 
and, by so doing, diminishes its weight. If the body 
under trial be of the same weight as the water in which 
it is immersed, it will be wholly supported by it; if it 
be heavier, the water will offer some resistance to its 
descent ; and this resistance will in all cases be the 
same to bodies of equal bulk, whatever be their 
weight. All bodies of the same size, therefore, lose 
the same quantity of their weight when completely 
immersed in water. A body weighed in water loses as 
much of its weight as is equal to that of the water 
it displaces ; so that were this water put into the scale 
to which the body is suspended, it would restore the 
balance. 

When a body is weighed in water, in order to 
ascertain its specific gravity, it may either be sos* 
pended to a hook at the bottom of the basin of the 
balance, or, taking off the basin, suspended to the 

arm of the balance. Now, 
__^^ supposing that a cubic inch 

Jj_^ of gold weighed nineteen 
ounces out of water, and lost 
one ounce by being weighed 
in water, the cubic inch of 
water it displaces must weigh 
that one ounce; consequently gold would be nineteeD 
times as heavy as water. 

The specific gravity of a body lighter than water 

cannot he ascertained in the same manner. If a body 

were absolutely ligbt, \\ v^oxACl ^o^x. ^tl \W sarfiace, 

without displacing a drop oi vja\.w \ >a\jL\.\iQ^v»\i»:q^ ^ 

Bome weight, bx^ will, tWe^oie, ^\s^V'c» ^^\s» ^sf«^^^ 

of water. A bo^jvligbter tliwi ^iroX«t ^w^ ^^ "^^ ^ 
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▼egetation would be destroyed by the excess oiP moisture $ 
if, on the other hand, the plants were not nourished 
and refreshed by occasional showers, the drought would 
be equally fatal to them. Were the clouds constantly 
in a state of vapour, they could never fall to the ground ; 
or were the power of attraction more than si £Bcient to 
convert the vapour into drops, it would tran^form the 
doud into a mass of water, which, instead of iioiirishing, 
would destroy the produce of the earth. We cannot 
consider any part of Nature attentively without being 
struck with admiration at the wisdom it dis[)la3s ; we 
cannot contemplate these wonders without feeling our 
hearts glow with admiration and gratitude towards their 
bounteous Author. 

Water, then, ascends in the form of vapour, and 
'descends in that of rain, snow, or hail, all of which 
ultimately become water. Some of this falls into the 
various bodies of water on the surface of the globe, the 
remainder upon the land. — Of the latter, part re-ascends 
in the form of vapour, part is absorbed by the roots of 
vegetables, and part descends into the bowels of the 
earth, where it forms sprhigs. The only difference 
between rain and spring water consists in the foreign 
particles which the latter meets with and dissolves in 
its passage through the various soils it traverses. Spring 
water being more pleasant to the taste, and more 
transparent, is commonly supposed to be more pure 
than rain water. Excepting distilled water, however, 
rain water is really the most pure we can obtain ; it 
is this which renders it insipid, whilst the various salts 
and different ingredients dissolved in spring water, 
give it a species of flavour, without in any degree 
affecting its transparency ; and the filtration it undergoes 
through gravel and sand in the bowels of the earth 
cleanses it from all foreign matter which it has not 
the power of dissolving. 

When rain falls on the surface o( \,W ^«t\Jc^^ 'vv. ^wjl- 
tinuea making its way (lownward^ t\iTO\ii^ ^<6 ^o^^'^^ 
m\d crevices in the ground. Se^ei^X ^t«v^ \s^^^\. ^ 
ibeir subtemneona passage, unite, Wid ^ottsi ^ ^^^^ 



rimlet: tliis, in ita progrew, nieeu with other rii^leta of 
a similar jescription, aii<l they pnrane their conrw 
together in the interior of the eonh, till they are 
stopped by Bome substance which they cannot pene- 
trate 1 for though we bare said that water under strong 
compression penetrates tbe pores of gold, when acted 
upon by no other force than gravity, it cannot make iu 
way even through a stratum of clay. This epeciea of 
earth, thoogh not remarkably dense, being of great 
tenacity, will not admit the passage of water. When, 
therefore. It encounters any snbslance of this nature, Ita 
pn^ess is stoppe<l, and the pressure of the accumulating 
waters fonns a bed, or reservoir. 

The next 6gure represents a section of tbe Interior of 
a hill or mountain. A is a body of water such as has ' 
been described, which, when filled up as high as b (by 
the continual accession of waters it receives from tin 
ducts or nvulets a, tt, a, a,) tands a passage out of tbe 




cavity, and, impelled bv gravity, runs on, till it makes 
its way out of tbe ground at the side of the bill, and 
there forms a spnng, c The spnng, dunng its passage 
from B to C, rises occasionally, upon the same principle 
that water rises id the spout of a tea-pot, but it cannot 
mount above the level of the reservoir, whence it 
issues , It must therefore find a passage to some part of 
the surface of the earth that is lower or nearer the 
centre than the reservoir — Water may thus l>e con- 
reyed to every part of a town, and even to the upper 
ttories of the houses, proTvAei \.W\. v. \)ft mv^oj^-^ 
beoaght from a height aapentn x» wv"j ^'i WWAvwi* 
coareyed. 
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Reservoirs of water are seldom formed near the 
Bummit of a hill, for in such elevated situations there 
can scarcely be a sufficient number of rills to supply 
one ; and without a reservoir there can be no spring. 
In such situations, therefore, it is necessary to dig deep 
wells, in order to meet with a spring ; and then it can 
rise in the well only as high as the reservoir whence it 
flows. 

When reservoirs of water are formed in very elevated 
situations, the springs which feed them descend from 
higher hills in the vicinity. There is a lake on the very 
summit of Mount Cenis which is supplied by the spring 
of the higher Alps surrounding it. 

A syphon is an instrument commonly used to draw 
off liquids from large casks or other vessels which 
cannot be easily moved. It consists simply of a bended 
tube. If its two legs are of equal length, and filled 
with liquid, if held perfectly level though turned down- 
wards, the liquid will not flow out, but remain sus- 
pended in the tube ; for there is no pressure of the 
atmosphere above the liquid, while there is a pressure 
from below upon the open ends of the tube ; and /^% 
so long as this pressure is equal on both ends, the 
liquid cannot flow out ; but if the smallest in- 
clination be given to the syphon, so as to destroy 
the equilibrium of the water, it will immediately I 
flow from the lower leg. Wlien syphons are used ■ 
to draw off liquids, the legs are made of unequal 
lengths, in order to render the pressure of the liquid un- 
equal; the shorter leg is immersed in the cask, and the 
liquid flows out thrv)ugh the longer. To accomplish 
this, it is however necessary to make the liquor rise in 
the shorter leg, and pass over the bended part of the 
tube, which is higher than the level of the liquor in the 
cask. There are two modes of doing this : one is, after 
immersing the shorter leg in the \\c\yioT X^ \i^ ^\«?ntl ^jS^^ 
to 8uck out the air of the tube itom \)aft qynSi<i^ ^^ '^^ 
longer leg; then the liquor \n t.Y\ft e^^, ^Vcvs^"^^ ^'^^ 
posed to the pressure of the atmoav^»^^> vi'^Xi'^^^^^^ 
by it into the tube which is re^e^ed ixota xcessox'^- 
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long as the tube continues full, no air can gain admit- 
tance ; the liquor will, tlierefore, flow on till the cask ii 
emptied. The other mode is to fill the syphon with 
the liquor, then stopping the two ends with the fingerB,' 
immerse the shorter leg in the vessel, and the same 
effect will follow. In either case, the water in the highest 
part of the syphon must not be more than about 39 
feet above the reservoir; for tlie pressure of the atmos- 
phere will not support a greater height of water. 

The phenomena of springs which flow occasionally, 
and occasionally cease, may often be explained by the 
principle of the syphon. The roservoir of water wbicb 
supplies a spring may be considere i as the vessel of liquor 
to be drawn off, and the duct the syphon, having its 
shorter leg opening in the reservoir, and its longer at 
the surface of the earth whence th;^. spring flows ; but as 
the water cannot be made to rise in the syphon by 
either of the artificial modes which we have mentioned, 
the spring will not begin to flow till the water in the 
reservoir has risen above the level of the highest part of 
the syphon : it will then commence flowing upon the 
principle of the equilibrium of fluids ; but it will con- 
tinue upon the principle of the syphon ; for, instead of 
ceasing as soon as the equilibnum is restored, it wiD 
continue flowing as long as the opening of the duct is 
in contact with the water in the reservoir. Springs 
which do not constantly flow are called intermitting, 
and are occasioned by the reservoir being imperfectly 
supplied. 



ON THE MECHANICAL PROPERTIES OF AIR. 

We shall now examine the second class of fluids, dia- 
titiffuished by the name of cJe^vv^otm^ ot «loat\c fluids, 
ehe priacipai of which \s t\\e w vi^ >a\«axkift, ^\v\^ 
surrounds the earth, and \a caWed iVie^ «xmo^V^«c^ -XW 

J. - great variety «f ?^-t">'^''*^Il^'U^^^ ^ 
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it 18 the lattef we are to examine. There is no attraction 
of cohesion between the particles of elastic fluids, so 
that the expansive power of heat has no adversary to 
contend with but gravity ; any increase of temperature^ 
therefore, expands elastic fluids prodl^^iously, and a 
diminution proportionally condenses them. The most 
essential point in which air differs from other fluids is 
by its spring or elasticity : that is to say, its power of 
increasing or diminishing in bulk, according as it is less 
or more compressed — a power of which liquids are 
almost wholly deprived. 

The atmosphere is thought to extend to about the 
distance of 45 miles from the earth ; and its gravity is 
such, that a man of middling stature is computed to 
sustain the weight of about 14 tons. Such a weight 
would crush him to atoms, were it not that air is also 
cpntained within our bodies, the spring or elasticity of 
which counterbalances the weight of the external air, 
and renders us insensible of its pressure. Besides thi^, 
the equality of pressure on every part of the body , 
enables us more easily to support it ; when thus diffused, 
we can bear even a much greater weight, without any 
considerable inconvenience. In bathing we support the 
weight and pressure of the water, in addition to that of 
the atmosphere ; but this pressure being equally dis- 
tributed over the body, we ar^ scarcely sensible of it : 
whilst if the shoulders, the head, or any particular part 
of the frame were loaded with the additional weight of 
a hundred pounds^ we should feel severe fatigue. On 
the other hand, if the air within a man met with no 
external pressure to restrain its elasticity, it would dis- 
tcind his body, and at length bursting the parts which 
confine it, put a period to his existence. The weight 
of the atmosphere, therefore, so far from being an evil, 
is essential to our existence. When a person is cupped, 
the swelling of the part under the cu^ is ^vod\x<:A.d W^ 
taking away the pressure of the atmo^^Ve^fe \ vw <^\!fife- 
quence of which the internal a\r d\slftu<\^ ^X^^ ^«x\.* 
A column of air reaching to xW X.o^ «^ ^'^ vwwvv^ 
/diere, and whose base 18 a square \ucVi, vj«viigtv% ^^^ ^ 
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when the air is heaviest. The rule that fluids press 
equally in all directions applies to elastic fluids as well 
as to liquids : therefore, every square inch of our bodies 
sustains a pressure of 15 lbs. and the weight of the 
whole atmosphere may be computed by calculating the 
number of square inches on the surface of the earth, 
and multiplying them by 15. 

The weight of a small quantity of air may be ascer- ' 
tained by exhausting the air from a bottle, and weighing j 
the bottle thus emptied. Suppose that a bottle six 
cubic inches in dimension, weighs two ounces ; if the 
air be then introduced, and the bottle re- weighed, it will 
be found heavier by nearly two grains, showing that six 
cubic inches of air (at a moderate temperature) weigh 
about two grains. In estimating the weight of air, the 
temperature must always be considered, because heat, by 
rarefying air, renders it lighter. The same principle 
indeed applies, almost without exception, to all bodies. 
In order to ascertain the specific gravity of air, the 
same bottle may be filled with water, and the weight of 
six cubic inches of water will be nearly 1667 grains : so 
that the weight of water to that of air, is about 833 to 1. 
A barometer is an instmment which indicates the 
state of the weather, by showing the weight of the 
atmosphere. It is extremely simple in its con- 
struction, and dbnsists of a glass tube, a b, 
about three feet in length, and open only at 
one end. This tube must first be filled with 
mercury, then stopping the open end with the 
finger, it is immersed in a cup, c, which con- 
tains a little mercury. Part of the mercury 
which was in the tube now falls down into the 
cup, leaving a vacant space in the upper part 
of the tube, to which the air cannot gain 
access. This space is, therefore, a perfect 
vacuum ; and consequently the mercury in the tube is 
relieved from the pressure o^ xSae^ «xavo«^«^^ ^>n\^ 
tbat in the cup remama exposed Xft \\. % \5cv«xfe^w^ x^aa 
preaenre of the air on tbe mevcxxx^ \xv xW^x^ «^^^«^ 
that in the tube, and prevent* Vt iiom ^iXV..%% ^>^^^ 
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eqailibriam of the mercar^r is destroyed only to preserre 
the geoeral equilibrium of fluids. This simple apparatas 
u all that is essential to a barometer. The tube and the 
cup or vase are fixed on a board, for the convenience of 
saspending it ; the board is graduated for the purpose of 
ascertaining the height at which the mercury stands in 
the tube ; and the small movable metal plate serves to 
Bhow that height with greater accuracy. The weight of 
the atmosphere sustains the mercury at the height of, on an 
average, about 29^ inches ; bufr the exact height depends 
upon the weight of the atmosphere, which varies much 
according: to the state of the weather. The greater the 
pressure of the air on the mercury in the cup, the 
higher it will ascend in the tube. The air. therefore, 
generally is heaviest in dry weather, for then the mer- 
cury rises in the tube, and consequently that in the cup 
sustains the greatest pressure ; and thus we estimate the 
dryness and fairness of the weather by the height of the 
mercury. We are apt to think the air' feels heavy in 
^ bad weather, because it is less salubrious when impreg- 
n^ed with damp. The lungs, under these circum- 
stances, do not play so freely, nor does the blood 
circulate so well: thus obstructions are frequently 
occasioned in the smaller vessels, from which arise 
colds, asthmas, agues, fevers, &c. 

As the atmosphere diminishes in density in the upper 
regions, the air must be more rare upon a hill than in 
8 plain ; and this difference may be ascertained by the 
barometer. This instrument is so exact in its indications, 
that it is used for the purpose of measuring the height of 
mountains, and of estimating the elevation of balloons. 
Considerable inconvenience is often experienced from 
the thinness of the air in such elevated situations. It 
is sometimes oppressive, from being insufficient for res- ^ 
piration; and the expansion which takes place in the 
more dense air contained within the body is often 
painful ; it occasions distensiou, axid %o\a^\.vav^^ ^aaass^ 
ihe bursting of the smaller b\ood-ve%sft\%\Tv^^^w».'«sv^ 
ears. Besides, in such sltuaUou^. x\\^ >ao\^ '^ ^'^^'' 
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exposed both to heat and cold; for tl^ongh the atmM 
phere is itself transparent, its lower regions abound 
with vapours and exhalations from the earth, which 
float in it, and act in sonie degree as a covering, which 
preserves us equally from the intensity of the sun's rays 
and from the severity of "the cold. 

Now, since the weight of the atmosphere supports 
mercury in the tube of a barometer, it will support a 
column of any other fluid in the same manner ; but as 
mercury is the heaviest of all fluids, it will support a 
higher column of any other fluid ; for two fluids are in 
equilibrium, when their heights vary inversely as their 
densities : as, for instance, if a cubic foot of one fluid 
weighs twice as much as a cubic foot of the other, a 
column of the first ten feet in height will weigh as 
much as a column of the other twenty feet in height. — 
Thus the pressure of the atmosphere, which will 
sustain a colump of mercury of tliiity inches, is equal 
to Bustaming a colunin of water about thirty-four feet 
in height. The weight of the atmosphere is, therefore, 
as great as that of a body of water surrounding the 
gldbe of the depth of thirty-four feet ; for a column of 
air of the height of the atmosphere is equal to a column 
of water of thirty-four feet, or one of mercury of twenty- 
nine inches, each having the same base. 

The common pump is constructed on this principle. 
By the act of pumping, the pressure of the atmosphere 
is taken off one part of the surface of the water : this 
part therefore rises, being forced up by the pressure 
communicated to it by that part of the water on the 
surface of which the weight of the atmosphere conti- 
nues to act. The body of a pump consists of a large 
tube or pipe, whose lower end is immei*sed in the 
* water which it is designed to raise. A kind of stopper, 
called a piston, is fitted to this tube, and is made to slide 
up and down it, by means of a metallic rod fastened to 
the centre of the piston. 
The variouB parts of a putnip we Wxe ^^Xm^aXfe^. 
^ 3 M the pipe or body of tVie pximv > ^ ^^^ vn»v«v % - 
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a ralve, or little door Id the piston, 
which, opening upwards, admits the 
water to rise thr/ough it, but prevents 
its returning ; and y a similar valve in 
the body of the pump. When the 
pump is in a state of inaction, the two 
valves are closed by their own weight ; 
but when, by drawing down the handle 
of the pump, the piston ascends, it 
raises a column of air whicb^ rested 
upon it, and produces a vacuum be- 
tween the piston and the lower valve, 
y ; the air beoeath this valve, which 
is immediately over the surface of the 
water consequently expands, and forces its way through 
it ; the water then, relieved from the pressure of the 
air, ascends into the pump. A few strokes of the 
handle totally exclude the air from the body of the 
pump, and fill it with water, which, having passed 
through both the valves, flows out at the spout. Thai 
the air and the water successively rise in the pump on 
the same principle that the mercury rises in the baro- 
meter. Water is said to be drawn up into a pump by 
suction ; but the power of the suction is no other than 
that of producing a vacuum over one part of the liquid^ 
into which vacuum the liquid is forced by the pressure 
of the atmosphere on another part. The action of 
sucking through ' a straw consists in drawing in and 
confining the breath, so as to produce a vacuum, or at 
least to lessen materially the quantity of air, in the 
mouth : in consequence of which, the air within the 
straw rushes into the mouth, and is followed by the 
liquid, into which the lower end of the straw is im- 
mersed. The principle is the same ; and the only dif- . 
ference consists in the mode of producing a vacuum. 
In suction, the muscular powers answer the purpose of 
the piston and valves. The dlatawGft ^TO\a xJw^ \ks^ ^ 
the water in the well to the va\ve m \\\^ ^vaXvjreL ^^asgoi^ 
Dot to exceed thirty-two fee\i> o\\v^&vvm^ ^^ ^"^^ 
would not be sure to rise throxk^Yi X>mX '^^^^^i ^^^ ' 
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■ ralre, or little door in the piatoa, 
which, openinj^ upwards, admits the 
wRter to rise through it, but preveuts 
ila returning; and y a similar ralre io 
the body of the pump. When the 
pnmp is in a atate of inaction, the tnro 
ralvea are closed by their own weight ; 
but when, by drawing down the handle 
of the pump, the piston ascends, it 
raises a column of air whicb reitted 
npun it, and produces a racnum be- 
tween the piston and the lower valve, 
y ; the air beneath this ralre, which 
IS immediately over the surface of the 
water conseqneotlj- expands, and forces its way through 
;n, relieved from the pressure of tbt 
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that of proilncing a vacuum over one pan of the liquid, 
Into which vacuum the liquiil is forced by the pressure 
atmosphere on another part. The aclion of 
ERiDg through a straw consists in drawing in aad 
(WRg the breath, ao as to prodnce a vacuum, or at 
f'ft lessen materially the quantity of air, in the 
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exposed both to heat and cold; for though the atmos 
phere is itself transparent, its lower regions abound 
with vapours and exiialations from the earth, which 
float in it, and act in some degree as a covering, which 
preserves us equally from the intensity of the sun's rays 
and from the seventy of 'the cold. 

Now, since the weight of the atmosphere supports 
mercury in the tube of a barometer, it will support a 
column of any other 6uid in the same manner ; but as 
mercury is the heaviest of all fluids, it will support a 
higher column of any other fluid ; for two fluids are in 
equilibrium, when their heights vary inversely as their 
densities : as, for instance, if a cubic foot of one fluid 
weighs twice as much as a cubic foot of the other, a 
column of the first ten feet in height will weigh as 
much as a column of the other twenty feet in height. — 
Thus the pressure of the atmosphere, which will 
sustain a colump of mercury of thiity inches, is equal 
to sustaining a column of water about thirty-four feet 
in height. The weight of the atmosphere is, therefore, 
as great as tliat of a body of water sunounding the 
glbbe of the depth of thiity-four feet ; for a column of 
air of the height of the atmosphere is equal to a coluniD 
of water of thirty-four feet, or one of mercury of twenty- 
nine inches, each having the same base. 

The common pump is constructed on this principle. 
By the act of pumping, the pressure of the atmosphere 
is taken off one part of the surface of the water: this 
part therefore rises, being forced up by the pressure 
communicated to it by that part of the water on the 
■urface of which the weight of the atmosphere conti- 
nues to act. The body of a pump consists of a large 
tube or pipe, whose lower end is immersed in the 
* water which it is designed to raise. A kind of stopper, 
called a piston, is fitted to this tube, and is made to slide 
np and down it, by means of a metallic rod fastened to 
the centre of the piston. 

The various parts o? a pww\^ w^ V«^fe ^^\\^^ia\fe\. 
^ BIB the pipe or body oi tWv^xa^^ yxV^V^^x«^% 
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a ralve, or little door in the piston, 

which, opening upwards, admits the 

water to rise through it, but prevents 

its returning ; and y a similar valve in 

the body of the pump. When the 

pump is in a state of inaction, the two 

valves are closed by their own weight ; 

but when, by drawing down the handle 
of the pump, the piston ascends, it 
raises a column of air which- rested 
upon it, and produces a vacuum be- 
tween the piston and the lower valve, 
y ; the air beneath this valve, which 
is immediately over the surface of the 
water consequently expands, and forces its way through 
it; the water then, relieved from the pressure of the 
air, ascends into the pump. A few strokes of the 
handle totally exclude the air from the body of the 
pump, and fill it with water, which, having passed 
througli both the valves, flows out at the spout. Thai 
the air anl the water successively rise in the pump on 
the same principle that the mercury rises in the baro- 
meter. Water is said to be drawn up into a pump by 
suction ; but the power of the suction is no other than 
that of producing a vacuum over one part of tlie liquid, 
into which vacuum the liquid is forced by the pressure 
of the atmosphere on another part. The action of 
sucking through * a straw consists in drawing in and 
confining the breath, so as to produce a vacuum, or at 
least to lessen materially the quantity of air, in the 
mouth : in consequence of which, the air within the 
straw rushes into the mouth, and is followed by the 
liquid, into which the lower end of the straw is im- 
mersed. The principle is the same ; and the only dif- 
ference consists in the mode of producing a vacuum. 
In suction, the muscular powers answer the purpose of 
the piston and valves. The d\Ht,a\\c» ^xota \.W \ks^ ^ 
the wsLteT in the well to the vaAvci m xJtv^ ^vexvs^ «sis^ 

Dot to exceed thirty-two fee\i> o\.WtW\%^ ^^ ^-^ 

would not be sure to rise tVitou^Vv xXvaX ''^^^n ^^^ "^ 
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weight of the air is sometimes not sufficient to raise a 
column of mercury more than twenty-eight inches, or 
a column of water much more than thirty- two feet; 
but when once it has passed that opening, it is no longer 
the pressure of air on the reservoir which makes it 
ascend — it is raised by lifting it up, as you would raise 
it in a bucket, of which the piston formed the bottom. 
This common pump is, therefore, called the sucking and 
lifting pump, as it is constructed on both these principles. 
The forcing pump consists of a forcing power added 
to the sucking part of the pump. This additional 
power is exactly on the principle of the syringe: by 
raising the piston, the water is drawn up into the pump; 
and by making it descend, it is forced out. The large 

pipe, A B, represents the sucking 
part of the pump, which differs 
from the lifting pump only in its 
piston, p, being unfurnished with a 
valve, in consequence of which the 
water cannot rise above it. When, 
therefore, the piston descends, it 
shuts the yalve y, and forces 
the water (which has no other 
vent) into the pipe, d ; this is 
likewise furnished with a valve, 
V, which, opening outwards, ad- 
mits the water, but prevents its 
return. The water is thus first 
raised in the pump, and then 
forced into the pipe, by the alternate ascending and de- 
scending motion of the piston, after a few strokes of 
the handle to fill the pipe, whence the water issues at 
the spout. 




ON OPTICS. 



Optics IB one of the most \tk\.e\<i«xvtv^ \ycv&sdti«^ «K 

Natural PhiJosophy ; it is t\ie sc\eTv^«^ o^ ^'^^''^^' 

^meAe^ us liow we see objeciB. \t. xW^^-^^^^^^^^ 
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are divided into luminous^ opaque^ and transparent. 
A lumiaous body is one that shines by its own light — as 
the sun, the fire, a candle, &c. But all bodies that 
shine are not luminous ; polished metal, for instance, 
when it shines with so much brilliancy, is not a lumi- 
nous body, for it would be dark if it did not receive 
light from a luminous body; it belongs, therefore, to 
the class of opaque, or dark bodies, which comprehend 
all such as are neither luminous nor will admit the light 
to pass through them ; and transparent bodies are those 
which admit the light to pass through them, such ab 
glass and water. Transparent or pellucid bodies are 
frequently called mediums ; and the rays of light which 
pass through them are said to be transmitted by them. 
Light, when emitted from the sun, or any other lumi- 
nous body, is projected forwards, in straight lines, in 
every possible direction ; so that the luminous body is, 
not only the general centre whence all'the rays proceed, 
but every point of it may be considered as a centre 
which radiates light in every direction. A ray of light 
is a single line of light pro- 
jected from a luminous body; " 'v"/;'^ - :>,^.-^^^^^ 
and a pencil of rays is a collec- ^^::}r}.:^ri^^^'^^'^'' 
tion of rays proceeding from 
any one point of a luminous body. 

Philosophers are not agreed as to the nature of light. 
Some maintain the opinion that it is a body consisting 
of detached particles, which are emitted by luminous 
br.dies, in which case the particles of light must be in- 
conceivably minute ; since, even when they cross each 
other in every direction, they do not interfere with 
each other. Others suppose it to be produced like 
sound, by the undulations of a subtile fluid diffused 
throughout all known space. In some respects, light is 
obedient to the laws which govern bodies ; in others, it 
appears to be independent of them. Thus, tlnoii^ >^ 
course corresponds with the Yaw a o? T^o\AQfw,\X*\<i<K^^^'^ 
seeDj to be influenced by those o^ \gKW?vx>3 % 'v^^ >^.V'm 
never beea discovered to ba^e wev%ViV>>ftQ>:^^^ ^"^^^"^ 
of }ex):erjment8 have been madii vivlV ^ nK^^ ^^ "^ 
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Udning that point. We are, however, so ignorant of the 
intimate nature of light, that we shall confine our atten- 
tion to such of its properties as are well ascertained. 

To retuiii then to the examination of the effects of 
the radiation of light from a luminous body ; — since the 
rays are projected in straight lines, when they meet with 
an opaque body through which they are unable to pass, 
they are stop|ied short in their course; for they cannot 
move in a curve line round the body. The intermptioo 
of the rays of light by the opaque body produces, there- 
fore, darkness on the opposite side of it; and if this 
darkness fall upon a wall, a sheet of paper, or any 
object whatever, it forms a shadow ; for shadow is 
nothing more than darkness produced by the interven- 
tion of an opaque body, which prevents the rays of light 
from reaching an object behind it. 

If the luminous body, A, be 
larger than the opaque body, B| 



.t.r'4. 




llf'^'rr-.-.. 



^J ■>■■■' 




.^ ^-^^^ ^^® shadow will gradually dimi- 

^^^ ' nish in size till it terminates in a 

point; if smaller, the shadow will continually increase 
in size, as it is more distant from the object which pro- • 

jects it. The sha- 
dow of a figure. A, 
varies in size, ac- 
cording to the dis- 
tance of the several 
surfaces, b,c, d, E,on 
which it is described. 
Now what becomes of the rays of light which opaque 
bodies arrest in their course, and the interruption of 
which is the occasion of shadows ? This leads to a very 
important property of light, He/'ection, 

When rays of light encounter an opaque body, which 

they cannot traverse, part of them are absorbed by it, 

and part are reBected, and rebound as an elastic ball 

which 18 struck against a wa\\. Ya^v 'va.\\&\^^<fccxi<ci\i^ 

la e^ovemed by the same \aw» ba %ij\\<^ ^«t^«i«.\^ Ow^sio^^ 

bodies. If a ray of WffU ^«A\ vetve\\^^^>3\5wVj w^ % 

opaque body, it is rejected back m xVi^ ^wsi^ >^^^^ ^^«^ 
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the point whence it proceeded ; if it fall obliquely, it is 
reflected obliquely, but in the opposite direction, the 
angle of incidence being equal to tfie angle of reflection. 
If the shutters be closed, and a ray of the sun's light 
admitted through a yery small aperture, and reflected by 
a mirror, on which the ray falls perpendicularly^ but 
one ray is seen, for the ray of incidence and that of 
reflection are both in the same line, though in opposite 
directions, and thus are confounded together. The ray, 
therefore, which appears single, is in fact double, being 
composed of the incident ray proceeding to the mirror, 
and the reflected ray returning from the mirror. These 

may be separated by holding the mirror, m, 
in such a manner that the incident ray, 
A B, shall fall obliquely upon it ; then the 
\A reflected ray, B c, will go ofl^ in another 
direction. If a line be drawn from the point of inci* 
dence, b, perpendicularly to the mirror, it will divide the 
angle of incidence from the angle of reflection, and these 
angles will be equal. 

It is by reflected rays only that we see opaque objects* 
Luminous bodies send rays of light immediately to our 
eyes ; but the rays which they send to other bodies are 
invisible to us, and are seen only when reflected or 
transmitted by those bodies to our eyes. 

Let us now examine by what means the rays of light 
produce vision. They enter at the pupil of the eye, and 
proceeding to the retina, an expansion of* the optic nerve, 
which is situated at the back of the eye-ball, thev describe 
the figure, colour, and (with the exception of size) form a 
complete representation of the object from which they pro- 
ceed. If the shutters be closed, and a ray of light 
admitted through a small aperture, a picture may be 
seen on the o])posite wall similar to that which is deli- 
neated on the retina of the eye ; it exhibits a picture in 
miniature of the garden, and the laniUcvi^^, ^q!vA4 V^/^ 
perfect were h not reversed. T\\\ft ytvcxwc^ \^ Y^<i\\iR>^^ 
by the rays of light reflected froni xW n^t\w^^ ^^^X 
in the garden, and which are adtn^X-eA \\\vv^\i>^ \^cv^\v«^ 
in the window shutter. It is caWed «u csksaet^ cJfe^^'^ 



332 



FIFTH BOOK. 



(dark chamheTy) from the necessity of darkening the 
room in order to exhibit it. 

The rays from the glittering weathercock at the top 




of the building a, represent it at a ; for the weathercock 
being much higher than the aperture in the shutter, only 
a few of the rays, which are reflected by it in an 
obliquely descending direction can find entrance there. 
The rays of light moving always in straight lines, those 
which enter the room in a descending direction will 
continue their course, in the same direction, and will, 
consequently, fall upon the lower part of the wall op- 
posite the aperture, and represent the weathercock 
reversed in that spot, instead of erect in the upper- 
most part of the landscape ; and the rays of light from 
the steps, b, of the buildinf^, in entering the aperture, 
ascend, and describe them in the highest instead of the 
lowest part of the landscape ; whilst the rays proceeding 
from the part which is to the left, describe it on the 
wall to the right. Those which are reflected by the 
walnut-tree, c d, to the right, delineate its figure in the 
picture to the left, c d. Thus the rays, coming in 
different directions, and proceeding always in straight 
lines, cross each other at their entrance through the 
apertures ; those from above proceed below, those from 
the right go to the left, those from the left towards the 
right ; thus every object is represented in the picture as 
occupying a situation the very reverse of that which it 
does in nature, exceptmi the ^ow^x-^^v^ ^ ^^ ^VvnrK 
though its posiiion \s Tevetse.A, do^?. v\^\. ^\v•^^^%^ nV'^ 
situation ill the landscape,io^V>e\u^\m«^^^^^^^M^^'^^^^^ 
of the aperture, its rays faW per ^^u^^e>A^^M>^^^^^^^^^^ 



OPTICS. 



333 



consequently proceed perpendicularly to the wall, where 
they delineate the object. It is thus that the picture of ob- 
jects is painted on the retina of the eye. The pupil of the 
eye, through which the rays of light enter, represents the 
aperture in the window-shutter ; and the image delineated 
on the retina is exactly similar to the picture on the wall. 
The different apparent dimensions of objects, at dif- 
ferent distances, proceed from our seeing, not the objects 
themselves, but merely their image on the retina. Here 
is represented a row of trees, as viewed in the camera 




obscura ; the direction of the rays from the objects to 
the image is expressed by lines. Observe that the ray 
which comes from the top of the nearest tree, and that 
which comes from the foot of the same tree, meet at 
the aperture, forming an angle of about twenty- five 
degrees; this is called the angle of vision, being 
that under which we see the tree. These rays 
cross each other at the aperture, and represent the tree 
inverted in the camera obscura. The dimensions of the 
image are considerably smaller than those of the object, 
but the proportions are perfectly preserved. The upper 
and lower ray, from the most distant tree, form an angle 
of not more than twelve or fifteen degrees, and an image 
of proportional dimensions. Thus two objects of the 
same size, as the two trees of the avenue, form figures 
of different sizes in the camera obscura, according to 
their distance, or, in other words, according to the angle 
of vision under which they are seen. 

In sculpture we copy Nature as she really exists ; in 
painting we represent her as she appears to u!& — ^d\«& v% 
to say, we do not copy the objects, Wx. >i)cv^ v»»s^ ^«^ 
form OB the retina of the eye. 

We cannot judge of the ve\oc\X7 ol ^\iO^^ \ti\s^«5^^ 
anleas we know its distance; «ot, «a^^o««\% v«^ ^ 
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set off at the same moment from A and b, to walk each 
to the end of their respective lines c and d, if ihey per- 
form their walk in the same space of time, they mnst 

have proceecJed at a very different 
rate ; and yet to an eye situated at * 
E, they will appear to have moved 
with equal velocity, because they 
will both have gone through an 
equal number of degrees, though 
over a very unequal length of 
B f ground. — Sight cannot be implicitly 

i T J^ relied on; it deceives us both in 

O^ regard to the size and the distance 
of objects — indeed our senses would 
be very liable to lead us into error, if experience did 
not set us right. Nothing more convincingly shows 
how requisite experience is to correct the enors of sight, 
than the case of a young man who was blind from his 
infancy, and who recovered his sight at the age of four- 
teen, by the operation of couching. At first he had no 
idea either of the size or distance of objects, but ima- 
gined that everything he saw, touched his eyes ; and it 
was not till after having repeatedly felt them, and 
walked from one object to another, that he acquired an 
idea of their respective dimensions, their relative situa* 
tions, and their distances. 

Since an image is formed on the retina of each of our 
eyes, it would seem that we ought to see objects double. 
In fact, however, we do not ; and perhaps the best so- 
lution which has been offered of the difficulty is this, 
that the action of the rays on the optic nerve of each 
eye is so perfectly similar, that they produce but a single 
sensation ; the mind, therefore, receives the same idea 
from the retina of both eyes, and conceives the object 
to be single. Besides, each eye refers the object to 
exactly the same place, from wVv\v:\v Nve unconsciously 
conclude tJiat there can be bwV one ^V^eev. ^«i«csc^ 
afflicted with a disease \t\ one e^^^ ^V\q\v Yf^N««i\». \5da 
FBys of light from affecting it *m t\^^ ^^^ is^^kws. ^ ^5^' 
other, jfr*eqiieDtly see doubXe. 
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The ima^e of an object in a lookinp^-glass is not in- 
frerted, because the rays do not enter the mirror by a 
small aperture, and cross each other, as they do at the 
orifice of a camera obscura, or the pupil of the eye. 

When a man views himself in a mirror, the rays 
from his eyes fall perpendicularly upon it, and are re- 
flected in the same line ; they proceed^ therefore, as if 
they had come from a point behind the glass, and 
the same effect is produced as if they proceeded from 
an image of the object described behind the glass, and 
situated there in the same manner as the object before 
it. This is not the case only with respect to rays 
falling perpendicularly on the glass, but with all others. 
—Thus, a ray proceeding from the point c to d is 
reflected to a, and arrives 
. there in the same manner as 
if it had proceeded from e, 
a point behind the glass, at 
the same distance from it as 
c is in front of it. 

A man cannot see himself in a mirror if he stand to 
the right or to the left of it, because the incident rays 
falling obliquely on the mirror will be reflected obliquely 
in the opposite direction, the angles of incidence and 
reflection being equal. 

There are three kinds of mirrors used in optics ; the 
plane or flat, which are the common mirrors, convex 
mirrors, and concave mirrors. The reflection of the 
two latter is very different from that of the former. 

The plane mirror which, as we have seen, does not alter 
the direction of the reflected rays, forms an image be- 
hind the ^lass exactly similar to the object before it ; 
for it forms an image of each point of the object at 
(he same distance behind the mirror, that the point 
is before it; and these images of the different points 
toji»-ether make up one imajje of X.V\ft 'wWV^ ^-^^^Ju \s. 
convex luinor has the prop^^rty o^ m^^vci^ >^«i "t^^^^xs^ 
nya diverge, hy which nieau^ it dxmvuvaVv^^ ^^'^ Sxaas|? 
and a coocave mirror makes t.\\e wj^ cwv^«^%«^'» "^^ 
aader cert^n circiunstauceB, mago\^«^«^ VXv^Vcostfe^- 
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YI8 begin by e:(aniiniTig the reflection of a convex mirror, 
whtr\ this is formed by a portion of the e^/ertor surface of 
a sphere. ]f several parallel rays fall upon it, that 
ray only which, if prolonged, would pass through the 
centre, or axis of the mirror, is perpendicular to it. lu 
order to avoid confusioi), we have drawn only three 
parallel lines, a,b, cd, kf, to represent rays falling on 

the convex mirror, mn ; 
the middle ray, yon wiU 
observe, is perpendicular 
to the mirror, the others 
fall on it obliquely. — 
Thte three rays being 
parallel would all be 
perpendicular to a flat 
mirror ; but no ray can 
fall pei'pendicularly on 
a spherical mirror, which is not directed towards the centre 
of the sphere, just as a weight falls perpendicularly to 
the earth when gravity attracts it towards the centre. In 
order, therefore, that rays may fall perpendicularly to the 
mirror at b and f, the rays must be in the direction of 
the dotted lines which meet at the centre, o, of the 
sphere, of which the mirror forms a portion. 

Now let us observe in what direction the three rays 

AB, CD, £F, will be reflected. The middle ray falling 

perpendicularly on the mirror will be reflected in the same 

line ; the two others falling obliquely, will be reflected! 

obliquely to g and H, for the dotted lines are perpendicn- 

lars, which divide their angles of incidence and reflection, 

or they will proceed as if they came fi'om the point L ; 

and since we see objects in the direction of the reflected 

ray, we shall see an image, answeiing to that which 

would be produced by a body placed at l, which is the 

] oint at which the reflected rays, if continued through 

the mirror, would unite and ^otm «ii va\«.%<fe» TVm» i^oint 

/» equally distant from the s\x\i«LC^ wcvd cwdXx^ ^\ ^^. 

sphere, and is called tbe imagum^ ^oc-v^^ ^l ^^^^ 3^^^^^^ 

A focus is a point at w\ueVi tiv^^ ^t^^^Tw^S;;:^, 

^hich parallel rays cou^exge \^ e^^^^ <^^ l^^l 
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focus. In the present case the focus is called an ma- 
giviary focus, becaase the rays only appear to anite there, 
or rather proceed after reflection in the same direction as if 
they came from behind the mirror, from that ppint ; for they 
do not pass through the mirror, since they are reflected by it. 
A concave mirror is formed of a portion of the internal 
surftuse of a hollow sphere, &c., and its peculiar property 
is to make the rays of light converge. If three parallel 
rays, a B, c d, b F, fall on the concave 
mirror, m n, the middle ray will be re- 
flected in the same line, being in the 
direction of the axis of the mirror, and 
the two others will be reflected obliquely 
as they fall obliquely on the mirror. 
The two dotted perpendiculars divide their angles of 
incidence and reflection ; and in order that these angles 
may he equ^, the two oblique rays must be reflected to 
L, where they will unite with the middle ray. Thus 
when any number of parallel rays fall on a concave 
mirror, they are all reflected to a focus ; for in propor- 
tion as the rays are more distant from the axis of the 
mirror, they fall more obliquely upon it, and are more 
obliquely reflected ; in consequence of which they come 
to a focus in the direction of the axis of the mirror ; 
and this point is not an imaginary focus (as with the 
convex mirror), but the true focus at which the rays 
unite. If rays fall convergent on a 
concave mirror, they are sooner brought 
to a focus, L, than parallel rays ; their 
focus is therefore nearer to the mirror 
M N. Divergent rays are brought to a 
more distant focus than parallel rays, 
where the focus is at L ; but the principal focus of 
mirrors, either convex or concave, is 
equally distant from the centre and 
the surface of the sphere. If a me- 
tallic concave mirror of polished tvw 
be exposed to the sun, the rays w\\\ 
be collected into a very briVVVauX ^o5i\»% «xv^ ^ V^'i^^ 
of paper beld in this focus wVW XaNi^«^ ^^^ > '^'^^ ^"^^ 
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light caoDOt be concentrated without accamnlating a 
proportional quantity of heat ; hence ,concaTe mirrors 

have obtained the name of burn- 
ing mirrors. If a bnming taper 
be placed in the focns, the ray 
which falls in the direction of 
the axis of the mirror will be 
reflected back in the same line; 
but two other rays, drawn fron 
the focus, and falling on the 
mirror at b and f, will be reflected to a and e.^— 
Therefore the rays which proceed from a light placed 
in the focus of a concave mirror fall divergent upon i^ 
and are reflected parallel ; it is exactly the reverse of 
the former figure, in which the rays fell parallel on the 
mirror, and were reflected to a focus. In other words, 
when the incident rays are parallel, the reflected rays 
converge to a focus ; when the incident rays proceed 
from the focus, they are reflected parallel ; this is a yery 
important law of optics. 



ON REFRACTION AND COLOURS. 

Refraction is the eflPect which transparent mediums 
produce on light in its passage through them. Opaque 
bodies reflect the rays, and transparent bodies transmit 
them ; but it is found that if a ray, in passing from one 
medium into another of different density, fall obliquely, 
it is turned out of its course. The power which causes 
the deviation of the ray is not fully understood ; but 
the appearances are the same as if the ray ( supposing it 
to be a succession of moving particles, which is for this 
purpose the most convenient way of considering it) 
were attracted by the denser medium more strongly than 
bytheraier. Let us suppose the two mediums to be 
tor and water ; when a ray of light passes from air into 
water, it appears to be mote «.X\oi\^^ ^vx\^t\.^^ \$^ *^<^ 
latter. If then a ray, ab, isAA p^x^j^^vVvcvAvaVj ou ^^^^ 
the attraction of the water acXa in xW »^xa^ ^vw^oCwsvi v^^ Oa 
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cmrwof the ray; it will not, iberefore, causes demtioB, 
and tfae ray will proceed •traif^ht ou tu s ; but if it Eall 
obliquely aa the ray C b, the water will ^ ^ 

attract it out of its couree. Let ns aup- [ . ["~ "1^ 
po«e tbe ray to hare reached the surface 
of a dense medinm, and that it is there 
affected by its attraction. If not conn- 
teracted by some other power, this at- , 
tfaction would draw it perpendicntarly 
to the water at a, towards E ; bat it is also impelled by iti 
projectile force, which the attraction of tbe denser mediam 
cannot overcome ; tbe ray, therefore, acted on by both 
tfaesa powers, mores in a direction between them, and 
instead of purening its original course to o, or being 
implicitly guided liy tbe water to ■, proceed* towards w, 
•0 that Uie rayH appear bent or broken. 
If ashilling be placed at thebot- -^^ 
torn of an empty teacup, and tfae \\ 
teacup at such a distance from the \ 

eye that the lim shall hide the shil' y. ..^ 

ling, it will become risible by fill- fc^..,.^^.a 

ing the cup with water. In the \ \^ * / 

first instance, the rays reflected ^'~!~f 

hy the shilling are directed higher than tbe eye, bnt 
when the cup is Glled with water, they are relrHcied by 
its attraction^ and beut downwards at quitting it, so aa 
to enter the eye. When the shilling becomes risible hy 
die refraction of tbe ray, yon do not see it in the situ- 
ation which it really occupies, but an image of it higher 
in the cnp ; tor as objects always appear to be situated 
in the direction of tbe rays which enter the eye, the 
sbillii^ will be seen in the direction of the re''raGted 
ray at B. The manner in which amoar appears bent in 
water is a similar effect of refraction. When we 
tee the bottom of a clear stream, the rays which It re- 
flects, being refracted in their passage from the water 
into the air, will make the bouom a^^vex inaTc. c^vtiajh^ 
tbaa It really is, and the water w\\\ rnTO>«><x^«tv'&'i «^;^R«a 
more sballov. Accidents \va^ feet^aeo.'iX'i ^sbwq. ^ 
jfoned by thia cirtnimBtaace ; tto4 \»(ii% "w\tf> «* ■™- 
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habit of bathing should be cautioned not to tmat to the 
apparent shallownesH of water, as it will always prove 
deeper than it appears. 

The refraction of light prevents oar seeing the hea* 
venly bodies in their real situation. The light they 
send to us being refracted in passing into the atmosphere, 
we see the sun and stars in the direction of the refracted 
ray. If the sun were immediately over our heads, its 
rays falling perpendicularly on the atmosphere woiald 
not be refracted, and we should then see it in its tme 
situation. To the inhabitants of the torrid zone, where 
the son is sometimes vertical, its rays are then not re- 
fracted. There is, however, another obstacle to see the 
heavenly bodies in their true situation, which affects 
them in the ton*id zone as well as elsewhere. Light is 
about eight minutes and a half in its passage from the 
sun to the earth , therefore, when the rays reach as, 
the sun has quitted the spot he occupied on their de- 
parture ; yet we see him in the direction of those rays, 
and consequently in a situation which he had abandoned 
eight minutes and a half before. In speaking of the 
sun's motion, we mean his apparent motion, produced 
by the diurnal rotation of the earth, for the effect being 
the same, whether it be our earth or the heavenly bodies 
which move, it is more easy to represent things as they 
appear to be, than as they really are. The refraction 
of the sun's rays by the atmospheie renders the days 
longer, as it occasions our seeing an image of the sun, 
both before he rises and after he sets; for below the 
horizon he still shines upon the atmosphere, and his rays 
are thence refracted to the earth. So likewise we see an 
image of the sun before he rises, the rays that previously 
fall upon the atmosphere being reflected to the eartL 

If light radiating from a luminous body continues to 

pass through a medium of the same density its direction 

remains unchanged ; but if it passes from one medium 

to another of a different^ its d!vtec\\oTv>a^Q.cra:i^:6»dififi.teut; 

uud the an^ie formed \yj \vcl^% xevt^^^etvXxw^ \>kv^ ^^t\s\«i 

And iatter directions makes nvWi \«» c^W^^ t\\^ «««^« «^^ 
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When rays of light fall perpendicularly on a surface 
they are not at all refracted — the exceptions to this rule, 
if any, are so rare that they need not be noticed. But 
when they fall obliquely on the surface of the second 
medium, if they pass from a less to a more dense me- 
dium they are turned towards, if from a more to a less 
dense medium they are turned^rom a perpendicular to 
that surface. If, however, they fall very obliquely they 
are reflected, instead of being refracted. If the density 
of the medium gradually increase they will describe a 
curve; as, for instance, when they pass through the 
atmosphere. When the two opposite surfaces of a me- 
dium are parallel, the direction of the ray is changed, 
but afler passing the medium it becomes parallel to its 
former path. Thus in passing through a pane of glass ; 
. the rays suffer two refractions, which being in contrary 
directions, produce nearly the same effect as i& no refrac- 
tion bad taken place. 

A A represents a thick pane of glass seen edgeways. 
When the ray B approaches the glass 
at c it is refracted by it ; and, instead ^^^ '' * 

of continuing its course in the same 
direction, it passes through the pane to y ^-,a 

D ; at that point, returning into the « X ^ 
air, it is again refracted by the glass, 
but in a contrary direction, and in consequence pro- 
ceeds to £. Now the ray b c and the ray d e being 
parallel, the light does not appear to have suffered any 
refraction ; for if a ray of light passes from one medium 
into another, and through that into the first again, the 
two refractions being equal and in opposite directions, 
no sensible effect is produced ; for the direction is the 
same, and the little space by which th^ ray is thrown to 
one side, is necessarily less than the thickness of the 
medium, and the thickness of a pane of glass is too 
little to be worth considering. But this is the case only 
when the two surfaces of the refracting mediimL «s^ 
parallel to each other ; if tbey wc^ xtfsX* ^^ ^"^^ "^^ 
fractioBs inay be made in the 8amed\tec,Uo\^>«sATD«^ q»ns» 
the rajs to come to a focus at a pomt Wj«^"^^^ m^^isssso 
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Lenses are of various forms as here represented. A 
is called a plano-convex, from a 
having one side flat, and the k 
other rounded ; b. is a piano- I 
concave, having one side I 
hollow ; c is a double-convex, f 
and has both sides rounded ; d is a double-concave, with 
both sides hollow; E is a meniscus (so called from its 
moon shape ) , and has one side convex, and the other 
concave. The property of those which have a convex 
surface is to collect rays of light to a focus ; and those 
which have a concave surface to disperse them. 

The following diagram will give some idea of the 
manner in which light is aiFected by being transmitted 
through media of greater density and bounded by plane, 
convex, or concave surfaces : 




The following will show how parallel, &c., rays are 
brought to a focus by convex, or made to diverge by 
concave lenses : 





It is evident that convergent rays become more con- 
vergent with convex lenses, and divergent rays more, 
divergent with concave lenses. 

We shall next exp\a\Ti t\\e Te.\xwj>iivw» ^ 
of a trianiralar pWce o^ ?^\a«.^ ca^^A, ^ 
prism. The aides are ^at. \ V\. cwsftov 
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therefore bring the rays to a focus, nor can its refraction 
be similar to that of a flat pane of glass, because it has 
not two sides parallel. The refractions of the light, oq 
entering and on quitting the prism, are both in the same 
direction.* On entering the prism p, the ray is refracted 
from B to c, and on quitting it, from c to d. If the 
window-shutters be closed, and a ray of light, admitted 
through a small aperture, fall upon a prism, it will be 

,__ refracted, and a spec- 

*ii4#i ^^^^'* ^ ®' represent- 
i^^ ing all the colours of 
the rainbow will be 
formed on the opposite 
wall. It is difficult to 
conceive how a piece of white glass can produce such a 
variety of brilliant colours; but the fact is, that the 
colours are not formed by the prism, but existed in the 
ray previous to its refraction ; for the white rays of the 
sun are composed of coloured rays, which when blended 
- together, appear colourless or white. 

Sir Isaac Newton, to whom we are indebted for the 
most important discoveries respecting light and colours, 
was the first who divided a white ray of light, and 
found it to consist of an assemblage of coloured rays, 
which formed an image upon the wall, such as is ex- 
hibited, in which are displayed the following: series of 
colours — red, orange, yellow, green, blue, indigo, and 
violet. Now a prism separates these coloured rays by 
refraction. It appears that the coloured rays have 
different degrees of refrangibility ; in passing through 
the prism, therefore, they take different directions, 
according to their susceptibility of refraction. The 
violet rays deviate most from their original course ; 
they appear at one end of the spectrum, a b. Con- 
tiguous to the violet are the indigo rays, being those 
which have somewhat less refrangibility ; then follow^ itv 
succession, the blue, green, yeVVovr, OT«xi^,«xA\'MSvk^^ 

• This will at once appear, as in the caafeo? xhfe\eTiv>ai ftx^wv^t 
perpendiculars to the surface of the pT^«nv ^rVx^t*'. x>wf ^^ '^'^***' 
Mad quits iL 
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the red, which are the least refrangible of the coloured 
rays. The union of these colours, in the proportions in 
which they appear in the spectrum, produces in as the, 
idea of whiteness. If a card be painted in compart- 
ments with these seven colours, and whirled rapidly on 
a pin, it will appear white. But a more decisive proof 
of the composition of a white ray is afforded by re- 
uniting these coloured rays, and forming with them a 
ray of white light. This can be done by letting the 
coloured rays, which have been separated by a prism, 
fall upon a lens, which will make them converge to a 
focus ; and when thus re-united, they will appear white, 
as they did before refraction. The prism, p, separates 
a ray of white light 
into seven coloured 
rays ; and the lens, ll, 
brings them to a focus 
at F, where they again 
appear white. Thus by 
means of a prism and a lens, we can take a ray of white 
light to pieces, and put it together again. 

This division of a ray of white light into different 
colours, being caused by the unequal refrangibility of 
the different coloured rays, must take place, more or 
less, whenever the ray suffers refraction. Thus the 
rainbow, which exhibits a series of colours so anaJogons 
to those of the spectrum, is formed by the refraction of 
the sun's rays in their passage through a shower of rain, 
every drop of which acts as a prism, in separating the 
coloured rays as they pass through it. 

A body appears to be of the colour which it reflects ; 

as we see it only by reflected rays, it can appear but of 

the colour of those rays. Thus grass is green, because 

it absorbs all except the green rays : it is, therefore, 

these only which the grass and trees reflect to our eyes, 

and which make them appear green. The sky and 

0owera/in the same mai\T\eT, x^^^cx \W ^^\ous colours 

of which they appear to ua-. xV^ To^^^ \Jcv^\^\t^^%\ '^ 

riolet, blue ; the ionquVV, xYie ^eWo^, ^sl^^ ^'^ ^1 ^^'^^ 

•Aonid imagine that tbea% axe vVve ^rKi^v^^x ^\w«^ 
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the grass and flowers, he would be mistaken. When- 
ever we see those colours the objects must be 
illuminated; and light, from whatever source it pro* 
ceedS) is of the same nature, composed of the various 
coloured rays, which paint the grass, the flowers, and 
every coloured object in nature. Objects in the dark 
have no colour, or are black, which is the same thing. 
We can never see objects without light. Light is com* 
posed of colours, therefore, there can be no light without 
colours ; and though every object is black, or without 
colour in the dark, it becomes coloured as soon as it • 
becomes visible. 

Bodies which reflect all the rays are white; those 
which absorb them all are black. Between these ex- 
tremes they appear lighter or darker, in proportion to 
the quantity of rays they reflect or absorb. A rose is 
of a pale red : it approaches nearer to white than black, 
it therefore reflects rays more abundantly than it absorbs 
them. Pale-coloured bodies reflect all the coloured 
rays to a certain degree, which produces their paleness, 
approaching to whiteness ; but one colour they reflect 
more than the rest ; this predominates over the white, 
and determines tlie colour of the body. Since, then, 
bodies of a pale colour in some degree reflect all the rays 
of light, ' in passing through the various colours of the 
spectrum, they will reflect them all with tolerable 
brilliancy, but will appear most vivid in the ray of 
their natural colour. The green leaves, on the contrary, 
are of a dark colour, bearing a stronger resemblance to 
black than to white: they have, therefore, a greater 
tendency to absorb than to reflect rays. Blue often 
appears green by candle-light, because this light is less 
pure than that of the sun ; and when refracted by a 
prism, the yellow rays predominate : and as the ad- 
mixture of blue and yellow forms green, the super- 
abundance of yellow gives to blue bodies a greenish hue* 

The sua appears red thtougVi ^ io^, qwsv^ \» "^^ 
red rays having a greater inomeTvV.\vccL^ -wYv^ ^"^^ 
tbem power to traverse bo denae wv aXT»o«^«^^* ^ ^ 
tbe same reason the son geaeraW^ a^^«i«c^ x^^ ^^^^ 
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and setting : as the in^raas^ qBanlitjr of aUnoaphiR 
which the oblique rays moat travenai loaded with the 
mists and Tapoora which are usaall j formed at those 
timesy prevents a large pc^^^ortion of the other rayi 
from reaching us. The colour of the atmoephere^ | 
commonly called the sky, is blue;«-*nQW since sdi tbe 
rays traverse it ia their passage to the earth, it would 
be natural to infer that it should be white; but we must 
not forget that we see none of the rays which pass 
from the sun to the earth, excepting those which meet 
our eyes ; and this happens only if we look air the sua» 
and thus intercept the rays, in which case, we know it 
appears white. The atmosphere is a transparent medinm, 
through which the sun's rays pass freely to. the earth ; 
but when reflected back into the atmosphere^ their mo- 
mentum is considerably dimiiushed, and they hare not 
all of them power to traverse it a second tioae. The 
momentum of the blue rays is least; these^ there- 
fore, are the most impeded in their return, and an 
chiefly reflected by the atmosphere ; or it may he tba% 
without any question of momentum* the colour 
the particles of air must readily reflect ia bl 
grass reflects the green, or a rose the red rajna. TUe 
reflection b performed in every possible direction ; st 
that wherever we look at the atmosphere, sone of these 
rays fall upon our eyes ; hence we see the air of a hlas 
colour. If the atmosphere did not reflect any ivp, 
though the objects on the surfiEice of the earth woakl 
be illumined, the skies would appear perfectly biaek. 
This would not only be very melancholy, but it weukl 
be pernicious to the sight, to be constantly viewiaf 
bright objects against a black sky. 

When bodies change their colour, as leaves which 

wither in autumn, or a spot of ink which produces aa 

ironrmould on linen, it arises from some chemics] 

change, which takes place in the internal arrangemaat 

of tbe parts, by whicla lilbft^ V»^ >5a«a NRSK^^sokR.^ te 

reBect certain coloura. Mid wicv\ic«^ ^^ ysNR^t ^\ jtr 

Meeting others. A witYiered \e^ xV^ ^^ W^ ^"^S^ 

^ blue rays ; it ajpwtn tixei^^ot^ 1^^^> « "«* 
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digbt tendency to reflect several rays which produce a 
iuigy brown colour. An ink-spot on linen at first 
absorbs all the rays ; but exposed to the air, it under- 
goes a chemical change, and the spot partially regains 
Its tendency to reflect ihe yellow rays ; and such is the 
colour of ibe iron-mould« 




ON THE STRUCTURE OF THE EYE. 

The body of the eye is of a spherical form. It ha3 
two membraneous coverings ; the external one, aaa, is. 

called the sclerotica: this h^ a 
projection in that part of the eye 
which is exposed to view, bb, which 
is called the cornea, because, when 
dried, it has nearly the consistence 
of very fine horn, and is sufficiently 
transparent for the light to obtain 
free passage through it. The second membrane which 
lines the cornea, and envelopes the eye, is called the 
dioroid, cc: this has an opening in front, just beneath 

the cornea, which forms the pupil, /fcf, 
through which the rays of light pass 
into the eye. The pupil is surrounded 
by a coloured border of fibres, called 
the iris, ee, which by its motioui 
glways preserves the pupil of a circular form, whether it 
be expanded in the dark, or contracted by a strong light. 
The construction of the eye is so admirable, that it is 
capable of adapting itself, more or less, to the circum- 
stances in which it is placed. In a faint light the pupil 
dilates so as to receive an additional quantity of rays ; 
and in a strong light it contracts, in order to prevent the 
intensity of the light from injuring the optic nerve. 
The eyes suffer pain, when, from darkness, they 
suddenly come into a strong light ; for the pupil being 
dilated, a quantity of rays rush in before it baa tlx&fi^ v^ 
contract And when we go from «t ^Vcwi^ X\^^^ss^si 
obscarity, we at first ims^vne o\it^eW^^ 'o^ \»\^ ^kc^^- 
QeB8; for ,a sufficient nuai\)er oi xvy^ ^«K»nX .''^ 
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admittance into the contracted pupil to enable iia t$ 
distinguish objects ; but in a few minntes it dilates, and 
we clearly perceire what was before invisible. Tbe 
choroid, cc, is covered with a black substance, which serres 
to absorb all the rays that are irregularly reflected, and 
to convert the body of the eye into a more perfect 
camera obscura. When the pupil is expanded to its , 
utmost extent, it is capable of admitting ten times the 
quantity of light that it does when most contracted. In 
cats, and animals, which are said to see in the dark^ 
the power of dilatation and contraction of the pupil is stilT 
greater ; it is computed that their pupils may receive 
one hundred times more light at one time than at 
another. — Within these coverings of the eye-ball are 
contained three transparent substances, called humours. 
The first occupies the space immediately behind the 
cornea, and is called the aqueous humour, ff from its 
liquidity and its resemblance to water. Bevond this is 
situated the crystalline humour, g g^ which derives ita 
name from its clearness and transparency : it has the 
form of a lens, and refracts the rays of light in a greater 
degree of perfection than any that have been constructed 
by art : it is attached by fibres, m m, to each side of the 
choroid. The back part of the eye, between the 
crystalline humour and the retina, is filled by the 
vitreous humour, h A, which derives its name from a 
resemblance it is supposed to bear to glass or vitrified 
substances. The membranous coverings of the eye 
are intended chiefly for the preservation of the retina^ 
1 1, which is by far tbe most important part of the eye, as 
it is that which receives the impression of the objects of 
sight. The retina consists of an expansion of the optic 
nerve, of perfect whiteness ; it proceeds from the brain, 
enters the eye at n on the side next the nose, and is 
finally spread over the interior surface of the choroid. 
The rays of light which enter the eye by the pupil, are 
refracted by the Beveta\ WtaovHt^ \xi vWvt ^«saa^ft 
through them, and unite in ^ Iocxja wv NJwi ^^"Cv^^ 
Rays proceed from bodies m ^W ^^^^^"f ^ .^^^^^^ 
We mufit, therefore, con.idet evex^ ^^N. ^"^ ^ ^^V^' 



THE STEUCTCmE OF THE EYE. • 349 

which sends rays to our eyes as points from which the 
rays diverge, as from a centre. Divergent rays, on 
entering the pupil, do not cross each otl^r ; the pupil, 
however, is sufficiently large to admit a small pencil of 
them ; and these, if not refracted to a focus by the 
humours, would continue diverging after they had passed 
the pupil, would fall dispersed upon the retina, and 
thus the image of a single point would be expanded 
over a large portion of the retina. The divergent rays 
from every other point of the object would be spread 
over a similar extent of space, and would interfere and 
be confounded with the first, so that no distinct image 
could be formed on the retina. The refraction of the 
several humours unites the whole of a pencil of rays, 
proceeding from any one point of an object, in a corres- 
ponding point on the retina, and the image is thus ren- 
dered distinct and strong. 

That imperfection of sight which arises from the eyes 
being too prominent, is owing to the crystalline humour 
being too convex ; in consequence of which it refracts 
the rays too much, and collects them into a focus, before - 
they reach the retina. From this focus, the rays pro- 
ceed divei^ing, and consequently form a very confused 
image on the retina. This is the defect of short-sighted 
people ; and it is remedied by bringing the object nearer 
to the eye ; for the nearer an object is brought to the 
eye the more divergent the rays fall upon the crystalline 
humour, and consequently do not so soon converge to a 
focus. This focus, therefore, either falls upon the retina, 
or at least approaches nearer to it, and the object is pro» 
portionally distinct. The nearer, therefore, an object is 
brought to the crystalline or to a lens, the further the 
image recedes behind it. But short-sighted persons 
have another resource for objects which they cannot 
permit to approach their eyes. This is to place a con- 
cave lens before the eye, in order to increase the diver- 
gence of the rays, the efiect of a concave lens, bein^ 
exactly the reverse of a convex otke. "ft^ \)aa ^asv&\».\i^fe 
7f such glaasesy therefore, the raya itom «t ^vaX»»x ^\^<:.n. 
iZ/ on the pupil as divergent as tVvo^e ^tom ^Vs^^ ^bsxv^vv 
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object ; and, with short-sighted people, they throw the 
image of a distant object back as far as the retina. 
Those who suffer from the crystalline huaaour being toe 
flat, apply an opposite remedy : that is to say, a ooaTU 
one to make np for the deficiency of coBTiezityof the 
crystalline humour. Thus elderly people, the hamooBi 
of whose eyes are decayed by age, are under the 
necessity of using convex spectacles; and when deprived 
of that resonrce, they hold the objects at a 
from their eyes, for the more distant the object is fi 
the crystalline, the nearer the image will be to it. These 
two opposite defects are easily comprehended ; but the 
greatest difficulty remains, namely, how any aigbt can he 
perfect ; for, if the crystalline hnmoor be of a proper 
degree of convexity to bring the image of distant obfeeta 
to a focas on the retina, it will not nepreaent acv 
objects distinctly ; and if, on the contrary, it be adnptid 
to give a clear image of near objects, it will pvodMe a 
very iroperiect «ie of distant objects. Now to obfiate 
this difficulty, and adapt the eye either to near or to di^ 

* tant objects, power is given to as to inoreaae or *iM irAii«h 
in some degree the convexity of the crystalline hmiiiar 
and also to project it towards, or draw it back ftom the 
object, -as circumstaaces require. In a yeiang, w«Usefl^ 
structed eye, the fibres to which the crystallbM biWMar 
is attached, have so perfect a command over it, that thi 
focus of the rays constantly falls on the retina, andea 
image is formed equally distinct both of distant 
and of those which are near. -We cannot, Itowerer^ 
an object distinctly if we bnng it very near to ibe ife, 
because the rays fall on the crystallbie buaaonr .too 
divergent to be refracted to a locus on the retina* The 
confusion, therefore, arissng from viewing an objeottoo 
near the eye, is similar to that which proceeda.6oBirA 
flattened crystalline humour ; the rays reach the ratfaia 
before they are collected to a focus. 

We oonclude this subject with the following beantifiil 
ohservations on the eye itom t^ft ^^ ol K^^^rrlx 
Oar sight is the most ^etlecX wi^«»^ ^lib^^^tL 

ai/ our senses. It fiUa tVie inmOL^xV^aaft\w«»*^^««te 
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of ideas ; ocmrarMs with iti object at tlie grastoet dikiiiust, 
Bpd continues the longest in action withoat Wing tired, 
or satiated with its proper enjojrments. The tense of 
£selicig can indeed gire ns a notion of extessien, sfaafe, 
MMd.aU other ideas that enter at tiie eye, exeept colours; 
but at the Basoe time it is very vMck straitened and 
confined in its (^rations, to the number, bulk, and 
distance of its particular objects. Oar sight seems de» 
signed to supply all these defects, and may be considered 
as a more delicate and diffusive kind of touch, that 
spreads itself over an infinite multitude of bodies, com- 
prehends the largest figures, and brings within our reach 
some of the most remote parts of the universe. 

It is this sense which furnishes the imagination with 
its ideas. We cannot, indeed, have a single image in the ' 
fancy that did not make its first entrance through the 
sight ; but we have the power of retaining, altering, and 
OiiDpounding these images, which we have once re- 
eeived, into all the varieties of picture and vision that 
aee meet ag^reeaUe to the imagination ; for by this facuhy 
a man in a dnngeon is capable of entertaining himself 
with scenes and landscapes- more beautiful than can be 
isnjid in the whole compass of nature. 

A beantiful prospect delights the soul, as much as a 
jfawponetration ; and a description in Homer has charmed 
wmre readers than a chapter of Aristotle. Besides, the 
pjeasares of the imagination have this advantage, above 
those of the understanding, that they are more obvious, 
asd more easy to be acquired. It is but opening the 
eyb, and the scene enters. The colours paint themselves 
on the faney with very little attention of thought or 
application of mind in the beholder. We are struck, we 
bjiow not how, with the symmetry of any thing we see, 
and immediately assent to the beauty of an object, without 
inquiring into the particular causes and occasions of it. 

A man of polite imagination is let into a great many 
pleasures, that the vulgar are not capable of recev^rvccs^. 
He can eonrerse with a picture, «nd fcid %xv ^^^^s^^ 
ompanion in a statue. He meets mxYi «k %^ct^\. \^V^«^- 
eat in a deseriptioo^ and often teA» «^ ^««L«t ^"^^sSat- 
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tion in the prospect of fields and meadows, than another 
does in the possession. It givw him, indeed, a kind sf 
property in every thing he sees, and makes the most 
oncnltivated parts of nature administer to his pleasurei; 
so that he looks npon the world, as it were, in another 
light, and discovers in it a moltitade of charms, d»t 
conceal themselves from the generality of mankind. 



I 



SECTION V. 



ON ELECTRICITY. 

The word Electricity denotes a peculiar state, of 
which all bodies are susceptible, and which is supposed 
to depend upon the presence of a substance called the 
electric fluid. Some of its phenomena were known to 
the ancients, particularly those attractions and re- 
pulsions which a piece of amber, after being robbed, 
exhibits, with regard to hairs, feathers, and other light 
bodies; and it was from its power of drawing light 
substances to it when rubbed, that the Greeks gavs 
amber the name elektroriy which is the origin of the 
word Electricity. Thales, who lived six centuries before 
the Christian era, was the first who observed the 
electrical properties of amber; and he was so struck 
with the appearances, that he supposed it to be 
animated. Mr. Boyle is supposed to have been one of 
the first persons who got a glimpse of the electrical 
light, or who seems to have noticed it, by rubbing a 
diamond in the dark. Sir Isaac Newton was the first 
who observed, that excited glass attracted light bodies 
on the side opposite to that on which it is rubbed. 

An electric is any substance, which being excited 
or rubbed by the hand, or b^ ^ ^oc^eii ^q**^^ ^t cedoMt 
means, has the power o^ aXtt^icxlva^ \v^x. \ws«^«*. ^ 
a piece of sealing-wax be luVJb^ ^tn^VXi ^^ ^ 
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) of your coat, a silk handkerchief, &c., for some 
and then held near hair, feathers, hits of paper, or 
light hodies, they will he attracted ; that is, they will 
up and some of them will adhere to the wax. If 
3 of glass, or small phial, he ruhhed in a similar 
er, it will answer much hotter. If this operation 
irformed in the dark, something luminons will be 

which is called the electric matter or fluid f and 
dies that we are acquainted with have more or 
f it in them ; though it seems to lie dormant till it 
It into action hy rahhing. The air, and every 
< is full of this fluid, which appears in the shape 
tarks; the rubhing of the glass with the hand 
its it from the hand, and the glass, having now more 
its natural share, parts with it to any hody that 
be near enough to receive it. The substance 
id, and that with which it is rubbed, are always 
I to be oppositely electrified — the one body having 

and the other less than its natural share ; indeed 
ind of Electricity is never obtained without, at the 
time, the productions of the other. Those bodies 
1 have been called Electrics, will not convey elec- 
Y from one body to another, and. therefore, they are 
id Non-Co NDUCTORS. The most remarkable are— 

and all vitreous substances, precious stones, resins, 
r, sulphur, baked wood, wax, silk, cotton, wool, hair, 
3rs, paper, white sugar, air, oils, metallic oxides, 
iry vegetable substances, and all hard stones* 
e bodies, which, when rubbed ever so mucn, do 
xhibit electricity, are called Non-Electrics. They 
3y electricity from one body to another, and, there* 
are denominated Conductors; they are as capable 
ving electricity developed upon them by Motion as 
t bodies which have been called " electrics," but it 
iducted away as fast as it is produced. Some of them 
net electricity much better llkuxi Q)>X)k«c^. '^V^ 
ipal conductors are the meta\s» cVwc^^-^^^'sa.^ 
t dry airs and oUs, moat ft«Xvaft w3\i^\»»Rft.^ ^Vs, 
substances. Woollen and «XW, ^>t^«^ ^"^"^^ ' 
ins of the water, conduct e\ftctT\6x.^» 
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When a body has more than its natanil quantity of 
this flaidy it is said to be electrified positively, or plut; 
and when it has less than its nataml qaanttty, it is bM 
to be electrified negatively, or minm* When bodnt 
are electrified either of these ways, they TCpel earii 
other ; bat if some be electrified plus^ and others n iwm f , 
they rautoaUy sttract; or if one body be electrified 
phB, and the other not electrified in either miy, they 
also attract <>ach etther. 

There are seme fishes which possesa Ae eztia- 
ordinary &cidty of being able, at pleaswe, to oem- 
mnmcate shocks, like those of an electric battery or 
galvanic pile, to any animal that ootnes in contacf 
with them. X%ey ai« called the torpedoy tbt -g ymm o btt 
ehcbrieusy and the sUurus Inditw. The tnoet rs- 
markable of these is the Gymnotas Eloctoieas er 
Electric Eel, which is frequently found in the manhes 
and stagnant pools of Gai«ia, and other countries of 
South America. The shocks they give are exceedingly 
severe ; and Humboldt mentions a road which has bM 
totally abandoned, because the mules, in crossing a 
wide ford, were, by these violent attacks, oftn 
paralysed send drowned. Even the angler on the 
bank was not exempt from danger, the shock being 
conveyed along !ns wtetted rod and fishing line. The 
Electric Eel is sometimes twenty feet long. Hie 
electricity of all those fishes is exerted by them only 
when lliey please, and of course only while they are 
alive. After the animal has discharged its electrical 
matter, the next shock is weaker ; and when the animal 
is exhausted, it has lost all the power of producing any 
efiect for some time. 

There is no longer any doubt that the cause of 

thunder is the same with that which produces the 

ordinary phenomena of electricity. The resemblance 

between them is mdeed «o ^«^x> ^^^» ^^^ cssni<^ 

b&Jiere thimder itself to be wa^ o^et ^«si ^ sbe%sAv2i 

species of eiectricity. 
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adknitted :«^The conductors of electricity, howeyer 
they may differ from each other in their condacting 
powers, may be- divided into two classes. The^r^^ 
class, which are denominated the dfy and more perfect 
conductors^ consist of metallic substances and charcoal : 
the second class, called also imperfect conductors, are 
water, acids, &c. From these, or some of them, all 
Galvanic Circles^ as they are named are formed. 

Hitherto this influence or agent had been chiefly 
investigated with reference to its operation on. animal 
aubstances. Hence its popular name was for a long 
time, animal electricity : but it being soon found that 
its agency was more extensive, that it possessed powers 
not indicated by this denomination, and that of course 
the retention of this name would lead to error, the 
word Galvanism was adopted in its stead. This ex- 
tension of the Galvanic principle was connected with 
•new discoveries, and improvements from various 
•quarters ; these, however, for a considerable time, were 
generally small, and unimportant in their nature. But 
Among all the recent discoveries in Galvanism^ that 
made by Professor Volta, in 1800, is most remarkable 
in its nature, and most interesting in its relations. 
Volta set out with the idea, contrary to that of Galvani, 
that the electricity did not belong to the animal, but to 
4he different metals employed. Galvani was not 
likely to produce any greater effect than what could be 
obtained by two pieces of metal, because he believed 
•the electricity to be in the animal. Volta was led to 
ihe discovery of the battery, by combining a number of 
pieces of metal together, because he was persuaded that 
^he electricity was in the metals .or fluids employed. 
These repeated combinations obtained the name of 
Galvanic, or more properly, Voltaic batteries: and the 
science itself is usually denominated, from the dis- 
coveries resulting from these batteries, VoUaism, 

The Bimpleat galvanic app«iaX\i& c>Q»XL«i%\i^ ^\ ^ ^^ ^ 
tumblera, containing water a\\g\it\^ isiAXft^'^^J^y^^ 
mlpbarie acid, which are coimecXfe^ >ttl ^ae^'^ w^«^ '^^^ 
m piece of z'mc at one end, and a V^eca ol «i^^^^ '^^ 
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by a number of experioients, be in tbe course of bis . 
inquiries found, that tbe convulsions or contractions 
were produced only wben dissimilar metals were em- 
ployed. It was now inferred tbat electricity is not 
only produced by tbe friction of bodies, but even by 
the mere contact of certain substances. At the same 
time it was admitted, that these substances naost hvre 
some chemical agency or action upon each other, 
and that the effect produced seems to be proportionate 
to the degree of chemical action. The following well 
known facts were now supposed to be explained by this 
science. Porter, taken from a pewter pot, has always 
been held by connoisseurs in that liquor to be better 
than when taken from china or glass : this was now 
said to arise from a certain decomposition effected by 
means of the liquor in the vessel — the porter, and tbe 
^iva on the under lip coming in contact with the 
metal. Pure mercury retains its metallic splendours 
long time, but its amalgam with tin, kc is almost 
immediately oxydated or tarnished. Inscriptions of 
yery ancient date, on pure lead, have been found in a 
perfect state, while others of modem times, made on 
compound metals, are corroded and scarcely legible. 
Works of metal, whose parts are soldered together by 
means of other metallic substances, soon tarnish, or 
are oxydated about the places in which the different 
metals are joined. So likewise is the copper on ships, 
which is fastened on by means of iron nails. Zinc 
also may be kept a long time under water, with 
scarcely any change ; but if a piece of silver touch the 
zinc while under water, there will be very soon a 
sensible oxydation. Take a piece of zinc and place it 
under the tongue, and lay a piece of silver as big as 
half a crown on the tongue, and no particular taste 
will be observed; but bring the outer edges of the 
met&la together, and «L\erY d\&«i!gc^«5^^ft Xaa^fc -'•tNl \«i 
perceived, which is said to anaft ^tom ^^ ^^wssvwwstts^ 
of tbe saliva, a watery i^md. ^^^^T^^x"^^ 
noticed with a guinea and a i^Veee ;^\^^^^?^ "^^ 
Acta have been thus explained, asidiJ^^^^^^ 
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adknitted :«^The conductors of electricity, however 
they may differ from each other in their condacting 
powers, may be- divided into two classes. The^rs^ 
class, which are denominated the dfi/ and more perfect 
conductors^ consist of metallic substances and charcoal : 
the second class, called also imperfect conductors, are 
water, acids, &c. From these, or some of them, all 
Galvame Circles^ as they are named are formed. 

Hitherto this influence or agent had been chiefly 
investigated with reference to its operation on. animal 
aubstances. Hence its popular name was for a long 
time, animal electricity : but it being soon found that 
its agency was more extensive, that it possessed powers 
not indicated by this denomination, and that of course 
the retention of this name would lead to error, the 
word Galvanism was adopted in its stead. This ex- 
tension of the Galvanic principle was connected with 
•new discovieries, and improvements from various 
•quarters ; these, however, for a considerable time, were 
generally small, and unimportant in their nature. But 
Among all the recent discoveries in Galvanism, that 
made by Professor Volta, in 1800, is most remarkable 
in its nature, and most interesting in its relations. 
Volta set out with the idea, contrary to that of Galvani, 
that the electricity did not belong to the animal, but to 
4he different metals employed. Galvani was not 
likely to produce any greater effect than what could be 
obtained by two pieces of metal, because he believed 
•the electricity to be in the animal. Volta was led to 
ihe discovery of the battery, by combining a number of 
pieces of metal together, because he was persuaded that 
the electricity was in the metals .or fluids employed. 
These repeated combinations obtained the name of 
Galvanic, or more properly, Voltaic batteries: and the 
science itself is usually denominated, from the dis- 
coveries resulting from these batteries^ VoUaisvx. 

The aimpleat galvanic appaxaXxiA c«ws«x^ ^^ ^^^ ^ 
iamblerB, containing water ^VigM^ tfi^^^^^^T^"^^^!^ 
Bulphuiie acid, which are connected. >a^ >Qfe^^ ^w««^ ^^ 
• piece of zinc at one end, and a v^e^^ Q»^ coY«^^ ^ 
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Other ; connect the tumblers by placing these in them 
all in the same order — one metal in the first and last, 
and both metals in each intermediate one : — touching 
the first copper and the last zinc with the fingera, wiU 
occasion a shock. 

The pile is made thus ; take twenty or thirty pieces 
of zinc, each as large as a penny. Get as many pieces 
of copper about the same size, and also as many pieces 
of paper or cloth, which are to be dipped in a eolation 
of salt and water. In building up the pile place zinc,, 
paper, copper, &c. constantly in the same order tmtil die 
whole be finished. The sides of the pile may be sap- 
ported with rods of glass, or varnished wood, fixed in the 
board on which it stands. The followhig experiments 
may then be performed : — 

Having wet both hands, touch the lower part of the 
pile with one hand, and the upper part with the other; 
a slight shock of electricity will be felt as often as 
one hand is removed. If the hand be brooght 
back, a similar shock will be felt. Put a basin of 
water near the pile, and put the left hand into it, 
holding a wire, the one end of which touches the 
top of the battery or pile ; then put the end of a silver 
spoon between the lip and the gum, and with the othor 
end of the spoon touch the lower part of the pile ; a 
strong shock is felt in the gum and in the hand. Take 
the left hand from the water, but still keep hM of 
the wire, and then perform the last experiment in the 
same manner, and a shock will be felt in the gam 
only. Hold a silver spoon in one hand, and tonch with 
it the battery at the lower part, then touch ^e upper 
part with the tongue, the bitter taste is extreme. In 
performing the above experiments, if, instead of the two 
ends of the pile, the one end and the middle of it be 
touched, the sensations will not be nearly so strong. 

The Galvanic trough is a xer^ i^owerM apparatus ; 

h is composed of zinc and coi^^^x -^^^aa ^^^aK^\&^ 

pain, ao that all tboae oi one ia«^ ^^^ \«m%s^ -^^ 

Mine end. The end plates lawe cotxaeoJaa^^xiB^^^ 

nrbeu the trough is filled ViiVi i.«a.\«t, vb^^^^»^^ 
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lAtnc or muriatic acid, and the points of the wires 
brought tc^ether, the action is remarkably powerful; 
any number of troughs may be united and made to act 
at once. In this way substances have been decomposed 
on which die strongest fires had no effect. 

Modem research has considerably augmented our know- 
ledge of Gralvanism. It was, after some time, discovered 
that the efficiency of a Galvanic Circle depends on its 
being formed of three bodies, two of which have a power- 
ful effect on each other, but neither of them, if possible 
any, on the third. Hence perfectly pure zinc, or (what 
answers extremely well) zinc amalgamated with mer- 
cury, platina, and dilute acid; or charcoal, zinc, and 
acid, form batteries which are very effective, and which 
from their long continued actions are caUed constant 
batteries ; indeed the zinc in them is not at all acted 
upon by the acid in which it is immersed, unless when 
connected with the platina, &c, by means of a wire or 
some other conductor ; and then only to an extent pro- 
portioned to the goodness of die conductor which con- 
nects them. 

Galvanic action is now applied to a very interesting 
and useful purpose, which is called the. Electrotype 
process. This enables us with great facility, and the most 
perfect exactness to copy medals, engraved copper 
pUstes, te., and to cover almost any substance with gold, 
silver, oopper, &c. In its simplest form it may be illus- 
trated by a small Galvanic battery, consisting of a vessel 
of unglased porcelain, within which is a piece of zinc 
ilBmersed in dilute sulphuric acid, and outside of it a 
plate of copper immersed in a solution of blue vitriol 
(sulphate of copper); when the zinc and copper are 
connected together by a wire, &c., the former will be 
gradwally dissolved, and the latter covered with fine 
copper deposited from the blue vitriol. 

The experiment wiU be more perfect, when a gene^ 

rating cell (a constant battery) and a decom'poiing cell 

are used. Let us suppose the genecaXixi^ c€\ \» ^cs^sk®^. 

ofaaudgamated zinc, platina, and. di^VwX^ «v3^^^Jtt»xvs. ^^"'^ 

and the generating cell to be a ve^^^V co\v\«a\vv»%^ wc^ 

tkm of blue vitriol, in wluch a pUte o^ c«?^«t «£n^ ^^ 
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medal intended to be copied are immersed, without 
being in contact. When the zinc of the generating 
cell is connected with the medal, and its phtina with 
the plate of copper, the medal will in a few hours be 
covered with a plate of pure copper, whose thickness 
will depend on the time used in forming it, &c., and 
which being removed from the medal, and placed instead 
of it in the generating cell, will constitute a matrix^ 
and be covered with copper, thus affording a copy of 
the medal, than which nothing can be more exact. The 
same matrix will, it is evident, be sufficient for the 
production of an indefinite number of copies. 



MAGNETISM, &c. 

The production of magnetism by electricity is another 
of the important results which have arisen from our 
increased knowledge of Galvanism. 

Almost every one knows that property of the magnet 
which causes it to attract iron and a few other sub* 
stances. This attractive power may be conununicated 
temporarily to soft iron, and permanently to steel, either 
by die natural magnet (the loadstone) or the artificial 
{& magnetized bar of steel). If a magnet be suspended 
freely it will arrange itself nor^A and south; that is, one 
pole or extremity will point almost north, and the other 
in the opposite direction. This directive power, as it 
is called, is what makes the mariner's compass so useful 
to the navigator. By its aid he may traverse the 
pathless ocean, during the darkest night, in the utmost 
security ; and yet it consists merely of a needle (a 
small bar of steel magnetized) balanced on a fine pointy 
80 that it can move in every direction over a circulaF 
card, marked with 32 divisions (called pointi)y in ita 
circumference 

If a bar of steel is carefully balanced on a point, and 
then magnetized by rubbing it to a magnet, or by any 
other means — except in a paiX. oi \)tve ^«s\5^*^'6X.\sa&»vc^ 
between the magnetic po\esr— \tV^^^)»^%^^;t«xMs^ 

i» equiJibrio. but wijl fotm ^tv-tv^W^ ^-^^^^ 
which is caUed the angVe of dtp. V^eate^ 
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needle of the mariner's compass assume and preserve a 
horizontal position, we are obliged to render one end 
of it heavier than the other. We have already said 
that the needle does not, when left to itself, point due 
north and south ; the angle it makes with a horizontal 
line lying in the meridian of the place is called the angle 
of valuation of that place. It is to be remarked that tihis 
angle is not always the same even at the same place. 
Both " dip" and " variation" arise from that cause 
which makes the needle point to the magnetic poles, 
namely, the earth being a great magnet and acting as 
such on the needle. We may illustrate both dip and 
variation by placing a magnetized bar of steel under 
the needle, in such a way as that it will occupy the- 
same positions with reference to it, as the magnetic 
axis (a line passing through the magnetic poles) 
occupiels. 

It only remains to show why the earth acts towards- 
the needle as if it were a great magnet. The earth i» 
what is called an electro-magnet ; that is one formed 
by the circulation of electrical currents around it. The 
connection between electricity and magnetism was 
long known ; but that electricity circulating around the 
needle will cause it to be deflected from its ordinary 
position, and that the same current passing round a bar 
of iron would magnetize it, are facts which constitute 
a recent and very important discovery. 

The currents which produce the magnetism of the 
earth are due to the enormous evaporation from it» 
surface, and to the constant change of temperature* 
caused by revolution on its axis, which exposes diffe- 
rent parts of it in succession to the sun's rays.^ — Electri- 
city developed during change of temperature has been- 
designated thermo -electricity. 

We are not to suppose that only ferruginous sub- 
stances (although the best for the purpose), or eveiv. 
metals alone, are capable of being magnetised b^ xsl^^ssat 
of electricity. 

We may illustrate the most inteie^tVtv^^^^cX&V^^^'^'^^^ 
magnetism by covering copper vrae V\XXvN«iw%\fe^'»^^'^ 
in- some other bad conductor o? e\e<iVx\c^^'^^ ^sv'^^ 
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coiling it ronnd a bar of iron. On connecting the ex- 
tremities of the wire-coil or heiuty as it is termed, 
respectively, with the plates of a GalTanic circle, the 
iron bar will be found to be highly magnetic. It is 
necessary to cover the wire with some non-conducting 
substance, or the electricity instead of traversing the 
^M^i of it, and so passing round the iron, would psss 
diraet^ ^om one part of tibe wire to another, selecting, 
as efectricity always does, the shortest path. 

Tlie heiuf is capable not only of producing magnetism 
ia inm, but also electricity in another hdix placed 
around or intertwined with it ; and it is found, whether 
usod by itself, or in combination with another, to give 
to the electricity derived from a single Galviuiic cirde 
an intensity which could scarcely be obtained from the 
combination of a very great number of circles— the 
zinc of one being connected with the copper or platina of 
the next ; which is the mode of arrangement is required, 
when we desire to give to Galvanic electricity a greater 
or less degree of intensity; that is a capability of pro- 
ducing mechanical or physiological efiects, and the 
power of traversing bad, or imperfect conductors. 



CALORIC. 



Heaiy strictly speaking, is the name of a sensation, 
thoagfa it is castomary to speak of the heat of the sun, 
or the heat of the fire, just as readily as of the heat 
wfaidi these bodies are capable of exciting. It was 
with a view of avoiding the confusion which arose 
from thus confounding the cause and effect, that modem 
chemists adopted the new word caloricy to denote the 
principle which produces heat. , 

The nature of caloric is not yet well understood, it 

being still doubtful whether it be a material substance, 

or a mere property of matter. It is generally regarded, 

bowever, as a fluid of great t^xwxvv.'^ N«\£vOsi\«ri^ft«k^ 

whole BjBtem of nature* . 

Calork^ k produced in vanoua ^wscr^^Vj ^!!!^''T^^ 
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s 

considerable,* and that of elastic flaids far greater. It 
may be laid down as a rale, the reason of which is now 
obyioas, that all bodies are expanded by heat, and that 
the expansion of the same body increases with the 
quantity of caloric which enters it. 



INTRODUCTION TO CHEMISTRY. 

Chemistry is the science which makes known to us 
the nature and properties of all bodies, whether these 
bodies be simple or compound— solid, liquid, or 
aeriform. 

The importance of the science of chemistry is evident 
from the following considerations. In acquiring a know- 
ledge of the constitution of the atmosphere, in investi- 
gating the changes to which it is subject, the variations 
of temperature, the laws of winds, dew, rain, hail, and 
snow, chemistry is our principal, our only satisfactory 
guide. These remarkable changes— changes, which, 
because familiar, do not produce any emotion in the 
mind, though in themselves truly wonderful — are che- 
mical operations on a magnificent scale, and can only be 
explained on chemical laws. 

In examining the various objects which compose the 
mineral, vegetable, and animal kingdoms, chemistry is 
essentially requisite for the successful prosecution of our 
inquiries. 

In the art of extracting metals from their ores, in 
purifying and combining them with each other, almost 
all the processes are purely chemical. The arts of glass 
and porcelain-making — of tanning, soap-making, dying, 
and bleaching — depend entirely upon chemistry ; and all 
the processes of baking, brewing and distilling, and 
roost of the culinary arts, are chemical operations. 

The transformations of chemistry^ by whlcli we v:^ 
enabled to convert materials aj^i^MCOJX^ 'oa^^s^ >a2&s^ 
important objects of the arta, ax© o^cwca% xi^ ^'^^^ ^*^ 
•oarcea of wealth and conveaieiice \wtotfy«^ '^ ^[^ 
^gee. Who, for instance, ^oniA Vwe cwivwc^'^^ 
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lo hold any metallic instrament, we take care tbat the 
part by which it is to be held shall not be made of metals 
bat of wood or bone. Good conductors of heat would 
evidently form bad clothing. The object of clothing 
is to intercept the heat, and preserre the body as mucb 
as possible at a uniform temperature. In cold weather, 
the temperature of the atmosphere being lower than that 
of the body, clothing formed of non-conductors prevents 
the too rapid escape of heat from the body to the sur- 
rounding air; and, in very hot weather, it answ^n a 
contrary purpose, — preventing the too rapid communica- 
tion of heat to the body. Animals are clothed in fur, 
wool, feathers, &c. all non-conductors; and man bor- 
rows his clothing, in a great degree, from them. 

One of the roost remarkable properties of caloric is 
the repulsion which exists among its particles. Hence 
it happens, that when this principle enters into a body, 
its first effect is to remove the integrant molecules of the 
•anbstance to a greater distance from one another. The 
hodjj therefore, becomes less compact than before, 
occupies a greater space, or, in other words, expands. 
Now this effect of caloric is manifestly in opposition to 
cohesion — that force which tends to make the particles 
of matter approximate, and which must be overcome 
before any expansion can ensue. It may be expected, 
therefore, that a small addition of caloric will occasion 
« small expansion, and a greater addition of caloric, a 
•greater expansion ; because in the latter case, the cohe- 
•aion will be more overcome than in the former. It may 
^be anticipated, also, that whenever caloric passes out of 
« body, the cohesion being then left to act freely, a con- 
traction will necessarily follow; so that expansion i» 
only a transient effect, occasioned solely by the accumu- 
lation of caloric. It follows, moreover, from this "riew, 
chat caloric must produce the greatest expansion in those 
bodicB, the cohesive power oi Tiii\\\f^\\%\«aaX\ ^\\d the 
inference is fully Justi^ed \>y o>a%«cN«\\QiTi. *\>dl\» '^'^ 
/orce of cohesion is greatest \tv so\\d*> ^^ \xi Xw^kA^ 
«d Jeast of all in aeriform axi\>stTOC^^ % "^-I^^ wT^ 
^ion of .olida is trifling, tV^i^^. o^ ^^^^^^ ^^^^ "" 
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tanned electric attraction, and the attraction of compo- 
sitioB, to distinguish it from cohesive or aggregadTO 
attraction. 

Chemical attraction may he defined to he that eneigy, 
in 'COttsequence of which different kinds of matter unite 
to form compotmds, haying properties often dissimilar 
from those of their component parts, so that the result 
of chemical comhination can only he ascertained, at 
least in the first instance, hy experiment. Thus, if inm 
fiHngs be dissolyed in sulphuric acid, or as it is commonly 
called, oil of yitriol, a substance will be produced which 
bears no kind of resemblance to either of its compos* 
nent prirts, it is called by chemists sulphate of iron, 
and tulgarly, copperas, or green ritriol — a greenish, 
semi-transparent crystallized substance, having nothing 
of the appearance <k the metal, nor of the sour taste of 
the acid. Aoetic acid, or the acid of vinegar, in the same 
manner dissolves copper, and constitutes with it the blue 
efflorescent salt called ferdigris. Caustic v^^etableattafi 
(canxstic potash) is a deliquescent substance, wiach, as Its 
name implies, corrodes flesh ; and sulphuric acid is a 
liquid which, when concentrated, acts much in the same 
mamier on flesh ; but from the union of these bodKes, so 
destructive to animal matter, results the chemical com- 
pound, sulphate of potash, a salt which, whether solid 
or dissolved in water, does not act on the skin, and may 
be swallowed with safety. Sometimes two liquids or 
gaseous bodies, by their union form a solid compound. 
Thus, the gas that rises from soffit of hartshorn, called 
by chemists ammonia, and muriatic acid gas, if mixed 
together in an empty jar, become condensed into a white 
saline solid, called muriate of ami^jonia, or sal ammoniac* 

The phenomena of chemical attraction are regulated 
by the following laws : 

1. This attractive force is exerted in different degrees 
by different bodies. 

2, It operates only on very minute ipM\a!^«» Q"l\i^sSis»^\ 
and bence chemical action is promoted >a^ '^xctvovxa^^^ 

tioo, tntmatmD, or other mecliamcc^ taeiCivo^^ 'jH ^t«!*» 
and Intermixtute. 
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3. When bodies combine, an alteration of temperature 
generally takes place,sometimes with the exhibitionof light. 

4. Bodies which have an attraction for each other are 
always found to display opposite states of electridty. 

5. All bodies are composed of certain atoms or mole- 
coles, and chemical combination consists of the union 
of one or more atoms of one of the unidng bodies, 
with some determinate nnmber of atoms of the other 
wiiting body, 

6* Chemical attraction takes place in three different 
modes: — 1. When one sunple body is pr^ented to 
another for which it has an affinity, a union takes place, 
and a compound is formed. 2. If a simple body, A, 
be presented to a compound, B C, and if A hare a 
stronger affinity for B than C has, the compound B C 
will be decomposed, and a new compound A B, will 
be formed. 3. If a compound A B be presented to 
another compound, C D, though neither A nor B would 
alone decompose C D, yet a mutual decomposition 
may take place between the two compounds, and oc- 
casion the formation of two new compounds A D and 
C B« The first and second modes of attraction are 
styled instances of simple affinity, or simple elective 
attraction; and the last mode is styled compound 
affinity, or compound elective attraction. 

7. All compounds, when they enter into union with 
other bodies without being decomposed, act in the same 
manner as simple bodies. JBook of Science. 



ON SIMPLE BODIES. 
According to the ancient philosophers, the simple 
bodies or elementary principles from which all the varieties 
of matter are composed, were but four, namely, fire» 
air, earth, and water. This notion, after having for 
Bges formed a part of the creed oC tW learned^ baa 
been completely exploded \)y lYie Y\^t ^^ \£ko^«ni^^\«^^A* 
Some of the alleged elemeuta oi xV^ o\^«i e«««s«x^ 
we now known to have existed oiAy '^^'y^T^'^C;:^ 
ihers are ascertained to be by uo meiMQa««ft^^^«^^ 
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thas air is found to consist principally of two different 
elastic fluids or gaseous bodies, which may be separated 
by Tarions processes, and exhibited apart from each 
other. Water also has been ascertained to be a compound 
which may be analyzed or decomposed, so as to produce 
two distinct kinds of gas, which may be separately 
collected, and when again mixed together in proper 
proportions, may be made to form water by their union. 

Other bodies formerly esteemed simple, have yielded 
to the analytical processes of modem chemistry; but 
there is a certain number of substances, which have 
hitherto resisted all attempts at further decomposition, 
and which, therefore, in the present state of the science, 
must be ranked as simple substances. Their number is 
not very great, amounting to about fifty-five, and it is 
not unlikely that the future researches of chemists may 
demonstrate some of these bodies to be compounds. At 
the same time, it is probable that additions may be made 
to the class of elementary substances, in consequence 
of future discoveries — several of those now admitted into 
this class having become known to us but very recently. 

Some of these elementary bodies are widely and 
abundantly dispersed throughout the three kingdoms of 
nature, either alone or in a state of composition, while 
others appear to be of very rare occurrence, or at least 
have hitherto been met with only in small quantities, and 
in few situations. The whole of the elementary sub- 
stances may be arranged in two divisions ; the first com- 
prehending those which are not of a metallic nature, the 
entire number of which, now known amounts to only 
thirteen ; the remaining forty-two elementary bodies are 
all regarded as metals, though some of them exhibit 
properties differing considerably from those which cha- 
racterize gold, silver, mercury, lead, iron, and other 
bodies, to which the designation of metals was origi- 
nally applied. 

The following are the thirteexv nou-TcieX'sJXvs. ^^o^wti^ 
Uury BubatanccB : oxygen, cYAorm^, \o^vc^^> Xstor^xv^fe., 
Huorine, hydrogen, nitrogen, caxViOiv, \io\Qi^«»^^'^^'^^ 
pbospboroB, suJpfaur, selenium. BooK «J Scicacfc, 
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ON SIMPLE BODIES, CONTINUED. 

Oxygen is one of the most important of the elementary 
bodies. In a simple state, it is obtained only in the form 
of gas. It is an exceedingly abundant body ; the air of the 
atmosphere contains one-fifth, and water is resolvable 
into a mixed gas, onie-third of which,^ by bulk, is 
oxygen, and the remainder hydrogen. It also exists io 
most natural products — animal, vegetable, and mineral. 
Oxygen gas is, like common air, coV)urles3, invisible, 
tasteless, inodorous, and elastic But it is heavier than 
common air, in the proportion of 11^ to 10. It is a 
powerful supporter of combustion ; that is to say, when 
any inflamed body, as a lighted candle, is put into it, 
it bums very vigorously — much more so than when in 
common air ; indeed it is owing to the oxygen it contains 
tjiat common air supports combustion at all. Its 
presence is also necessary for the continuance of animal 
life. We cannot breathe air which has been deprived 
of its oxygen. 

Hydrogen is known only in the state of gas, and is 
sometimes called inflammable air. It is the lightest of 
all bodies that can be weighed. It is one of the 
ingredients which forms water — from which it can 
be easily procured. Hydrogen gas, when pure, pos- 
sesses dl the mechanical properties of common air. 
It does not support combustion, though it is itself 
one of the most combustible of all bodies; for if a 
lighted candle be put into a vessel containing hydrogen, 
the candle will be instantly extinguished, while the gas 
itself will be inflamed. It is not fit for reBpiration, for 
animals which breathe it dio almost instantaneously. If 
pure oxygen and hydrogen be mixed together, and the 
mixture set fire to, it explodes with great violence, and 
forms water. Hence we see the origin of the term 
hydrogen, which literally signifies the water-former. 
Hydrogen gas is, on account of its greater levity, em- 
ployed to fill balloons. 
Merogen^ called also azole, \a ^ ^aa^iox^V^^, 's».^i» 
Ughter than common air-, oi ^Vvdi Sx i^^^^ ^^>^-^^ 
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parts, the remainiDg one fifth beiag oxygen* It hat 
neither colour, smell, nor taste. It does not support 
combastion, nor is it combustible itoelf, £or if a lighted 
candle be put into a vessel containing nitrogen, it is 
instantly extinguished, and the gas itself does not take 
fire, as is the case with hydrogen. Nitrogen is^Ual 
also to animal life ; any animal put into it dies in a Teiy 
short time. 



ON SIMPLE BODIES, CONTINUED. 

CARBON. 

When w4>od is heated to a certain degree in the open 
air, it takes fire, 9ad forms whilst burning, water and 
carbonic acid gas, till iJiie whole of it is consumed. A 
small porUou of ashes is the sole residue. But if the 
wood be heated to redness in close Tessels, so that tlks 
atmospheric air cannot have free access to it, a laiige 
quantity of gaseous and other Tolatile mattem is eof 
polled, and a b&aek, hard^ poious snhstaAce is left, 
called chareoaL 

Charcoal may be procured firom other sources. Wbcvi 
the Tolatile matters are driven o£f from coal, as in ibe- 
proeess for making coal gas, a peculiar kind of .eharoori, 
caUed eokcy semaina in the retort. Most aaimal «ni 
yegetable substances yield it, when ignited in ctese 
fvssels. Thus a very pure charcoal may be proonied 
from starch or sugar, «od from the <nL of turpentine lOr 
spirit of wine, by passing their vapour thuaugh tubea 
heated to redness. When bones are made red Jbot in a 
covered crumble, a black mass reauuns, which consiala' 
of charcoal mixed with the earthy matters of the. bone. 
It is called ivory black, or animal charcoaL 

Carbon ia the name given to the pure inflamniaUa 
part of charcoal, of which substance the diamond is ojiif 
a variety in a pave crystallized state ; for puse oharGOiA 
and diamond, when treated in the -same maimer ^ ^^<^-. 
dace preeisely the same results. Ctas^QSi^^voa^v^^^'v^ 
water, tmad inliBsible by^ihe moat,mXe»a^\Mia^»>'^'t^'^^^^ 
air be ejtcimded^ Animal vaad -vegetaW^-b ^^ ^^^ ^^^ 
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posed almost entirely of carl>on and hydrogen. The 
same may be observed of gam, sugar, and starch. These 
bodies, however, contain oxygen. 

Charcoal absorbs the odoriferons and colooring 
principles of most animal and vegetable substances. 
When coloured infusions of this kind are digested with 
a due quantity of charcoal, a solution is obtained, which 
is nearly if not quite colourless. Tainted flesh may be 
rendered sweet and eatable by this means, and fool 
water may be purified by filtering through charcoal. 

Sulphur occurs as a minersd production in some 
parts of the earth, particularly in the neighbourhood of 
volcanoes, as in Italy and Sicily. It is commonly found 
in a massive state; but is sometimes met with in a 
crystallized form. It is procured abundantly in com- 
bination with several metals, such as silver, copper, 
antimony, lead, and iron. It is obtained in large 
quantities by exposing the common iron pyrites to a 
red heat in close vessels. 

Sulphur is well known under the name of brimstone. 
It is a brittle solid body, of a greenish yellow colour, 
emits a peculiar odour when rubbed, and has little 
taste. It is insoluble in water ; but if poured into it 
when liquified it retains its softness, and is in this 
state employed for taking impressions from seals and 
medals. 

Phosphorus WBs discovered about the year 1669, by 
Brandt, an alchemist of Hamburgh. It is a semitrans- 
parent yellowish matter, of the consistence of wax.- 
It is procured, in general, by the decomposition of 
bones. It is exceedingly inflammable., Exposed to the 
air at common temperatures, it undergoes a slow com- 
bustion ; it emits a dense white smoke, which has the 
smell of garlic, appears luminous in the dark, and is 
gradually consumed. On this account, phosphorus 
should always be kept under water. On account of its 
very combustible nature, it requires to be handled with 
great cantion ; gentle pre^sni^ \ie!Vw»i«ii ^^ ^^%«% V^ 
Bumcient to kindle it. It Wti» w^\«^i> fOTsvx\xD% 
splendid white light, and causvii^ «aVDX«»^\«»x. 
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Chlorine was discovered in 1770. It is a substance 
of much importance, being, in combination with other 
substances, extensively used in the arts. Chlorine is 8 
yellowish-green coloured gas, which has an astringent 
taste, and a disagreeable odour. It is one of the most 
suffocating of the gases, exciting great irritability in the 
wind-pipe, even when considerably diluted with air. 
When strongly and suddenly compressed, it emits both 
heat and light — a character which it possesses in 
common with oxygen gas. Under considerable pressure 
it assumes the form of a limpid liquor of a bright 
yellow colour. Chlorine is a supporter of combustion.. 
If a lighted taper be plunged into chlorine gas, it bums 
with a small red flame, and emits a large quantity of 
smoke. Phosphorus takes fire in it spontaneously. 
Several of the metals, such as tin, copper, arsenic^ 
antimony, and zinc, when introduced into chlorine itt 
the state of powder, or in fine leaves, are suddenly 
inflamed. Chlorine, though formerly called an acid, 
possesses no acid properties. It has not a sour taste^ nor 
does it redden the blue colour of plants, which nearly all 
acids do. One of the most important properties of 
chlorine is its bleaching power. All animal and 
vegetable colours are speedily removed by chlorine ; and 
when the colour is once discharged, it can never be 
restored. Chlorine, however, cannot bleach unless 
water be present. Chloritle is useful also for the 
purposes of fumigation, and is used to purify the air in 
fever hospitals. The infection of the small-pox is also 
destroyed by this gas, and matter that has been sub* 
mitted to its influence will no longer generate that 
disease. 

Iodine is a substance much resembling chlorine in 
some of its properties. It may be procured by drying 
and powdering common sea weed, and heating it with 
sulphuric acid and peroxide of manganese : a violet 
coloured vapour rises, which, \{ iec«ivi^^ vck. ^ ^^'^ 
vessel, will condense on its sidea> «dA. w^ \wvsv v:.*^:^ 
crystals, of a somewhat metaWic \\xaUft. TV^b^s. cy^^N»^ 
are the substance : from the VioVe^ co\omx ^^ ^"^^ ^ 
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pimr it 10 called iodine. It has the property of 
fomiiiig a beantifal blue coloori when mixed with a 
little powdered starch, diffused through cold water; 
hence iodine and 6t>urch are used as tests of the presence 
of each other. Iodine stuns the fingers yellow, but not 
permanently. Like chlorine, it destroys yegetable co- 
lours, though not so powerfully. Iodine is used in noe- 
dicine : in sfnall doses it increases the appetite ; but in 
laige doses, or continued too long, it produces remark- 
able emaciation. 

To these simple non-metallic bodies we might add 
bromine, selenium, boron, fluorine (the hase of fluor 
spar), and silicon (the base of flint). But as they are 
of less importance, and as the nature of some of 
them is still a subject of dbpute with chemists, we 
shall omit the consideration of them for the present 



SECTION VI. 



TilUE LIEEBTY. 

Ti;ine Liberty was ChriBtian, sanctified, 

Baptized, and found in Christian hearts alone. 

first-born of Virtue I daughter of the skies I 

Nursling of Truth divine I sister of all 

The Graces, Meekness, Holiness, and Love : 

Giving to God, and man, and all below, 

That symptom show'd of sensible existence. 

Their due unask'd ; fear to whom fear was due ; 

To all, respect, benevolence, and love. 

Companion of Religion ; where she came. 

There Freedom came ; where dwelt, there Freedom 

dwelt ; 
Ruled where she ruled, expired where she expii^ed. 
'' He was the freeman wliom t\i«i txxjL^^i ToaAa Vt^^ ^V 
Who £rat of all the bands oi §»^\«ii\ixo>i»> 
Who brake the bands joi Sin •, wi(i iot \m^ wc^> 
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In spite of foolsy ogasttlted seriously ; 

In spite of fasbi/9n, perooTered in good; 

In spite of wealth or poverty, vprighl 

Who did as Reason* not as Fancy b«4e; 

Who heard Temptation sing, and yet turned not 

Aside ; saw Sin bedeck her flowevy he^ 

And yet would not go np<; felt at bis heart 

The sword unsheathed, yet would not sell the Ivoj^ 

Who, haying power, had not the will to hurt; 

Who blush'd alike to be» or have a slave 

Who blush'd at nought but sia, feared nie^ghi .b«t God ; 

Who, finally, in strong integrity 

Of soul, 'midst wanit, or riches, er disg^iHse^ 

Uplifted calmly sat, and heard the 'wares 

Of stormy folly breaking at his feet ; 

Now shrill with praise, now hoarse with fool repcoadbfi 

And both despised sincerely ; seeking this 

Alone — the approbation of his God, 

Which still with cooscidnce witness'd to his peaces. 

This, this is freedom, such as angek. usa^ 
And kindred to the liberty of God» 
First-born of Virtue! daughter of the.skiee! 
The man, the state in whom she ruled, was free ; 
All else were slaves of Satan, Sin, and Death, 

Pollock. 



THE CORAL INSECT. 
Toil on I toil on ! ye ephemeral train. 
Who build Jn the tossing and treacherous main, 
Toil on, — for the wisdom of man ye mock. 
With your sand-based structures and domes of rock; 
Your columns the fathomless fountains lave. 
And your arches spring up to the crested wave; 
Ye're a puny race, thus boldly to rear 
A fabric so vast in a realm so drear. 

Ye bind the deep with your secret zoiift> 
The ocean is seal'd, and the surge a «X«iie\ 
Fresh wreaths from the coral pavemew^. s^yvx^^ 
Like the terraced pride of AssyrWa\5.m^\ 
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The tarf looks green where the breakers roird ; 
O'er the whirlpool ripens the rind of gold ; 
The sea-snatch'd isle is the home of men, 
And mountains exhlt where the wa^e hath been. 

Bat why do yon plant, 'neath the billows daric 
The wrecking reef for the gallant bark? 
There are snares enough on the tented field, 
*Mid the blossom'd sweets that the valleys yield ; 
There are serpents to coil, ere the flowers are op 
There's a poison-drop in man's purest cap. 
There are foes that watch for his cradle-breath. 
And why need ye sow the floods with death ? 

Ye build, — ye build, — ^but ye enter not in. 

Like the tribes whom the desert devour'd in their sin; 

From the land of promise ye fade and die, 

Ere its verdure gleams forth on your weary eye ; 

As the Kings of the cloud-crown'd pyramid 

Their noteless bones in oblivion hid ; 

Ye slumber unmark'd 'mid the desolate main. 

While the wonder and pride of your works remain. 

SiGOURHBl. 



SNOW. 

The keener tempests rise ; and fuming dun, 
From all the livid East or pierciug North 
Thick clouds ascend, in whose capacious womb 
A vap'ry deluge lies, to snow congeal'd. * 
Heavy they toll their fleecy world along, 
And the sky saddens with the gather d storm. 
As thus the snows arise, and foul and fierce 
All winter drives along the darken'd air. 
In his own loose-revolving fields the swain 
Disaster'd stands ; sees other hills ascend. 
Of unknown joyless brow, w\^ o\^\«t %c«i\»&^ 
Of horrid prospect, shag tbe. XT?LcVi\«.?» ^\k«i\ 
Nor Bnda the river nor t\\e iotc«.v\\\<i 
Beneath the formless wi\d, bxit vitt«i(icw ^ix 
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From hill to dale, still more and more astray, 
Impatient, flouncing through the drifted heaps, 
Stung with the thoughts of home ; the thoughts of home 
Rush on his nerves, and call their ngour forth 
In many a vain attempt. How sinks his soul I 
What black despair, what hoiTor fills his heart I 
When, for the dusky spot which fancy feign*d 
His tufted cotta$(6i rising through the snow 
He meets the roti^huess of the middle waste, 
Far frOm the track and blessM abode of man ; 
While round him night resistless closes iaaii, 
And ev'ry tempest, howling o*er his head, 
Renders the savage wilderness more wild : 
Then throng the busy shapes into his mind. 
Of cover'd pits, unfathomably deep, 
A dire descent ! beyond the pow'r of frost; 
Of faithless bogs ; of precipices high, 
Smooth*d up with snow ; and what is land unknown, 
What water of the still unfrozen spring, 
In the loose marsh or solitary lake, 
Where the fresh fountain from the bottom boils. 
These check his fearful steps, and down he sinks 
Beneath the shelter of the shapeless drift, 
Thinking o'er all the bitterness of death, 
Mix'd with the tender anguish nature shoots 
■ Through the wrung bosom of the dying man, 
His wife, his children, and his friends unseen. 
In vain for him th' officious wife prepares 
The fire fair blazing, and the vestment warm, 
In vain his little children, peeping out 
Into the mingling storm demand their sire, 
With tears of artless innocence. Alas i 
Nor wife, nor children, more shall he behold, 
Nor friend, nor sacred home. On ev'ry nerve 
The deadly winter seizes, shuts up sense, 
And o'er his inmost vitals creeping cold, 
hays him along the snows, a stiffened cox%^> 
Stretch'd oat, and bleaching in tbe notxXx^^tv Waa^*^* 
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BENEFITS OF AFFLICTION, 

The path of sorrow, and that- fmtb alone. 

Leads to the land .where sorrow is unknown. 

No traydler erer reached that blessed abode. 

Who fonnd not thorns and briers in his roa^, 

The world may dance along the floweiy plain, 

Cheered as they go by many a sprightly strain ; 

Where nature has her mossy yelvet spread, 

With unshod feet they yet securely tread : 

Admonished, scorn the caution and the friend, 

Bent all on pleasure, heedless of its end. 

But He, who knew what human hearts would profe, 

How slow to learn the dictates of His lore, ^ 

That hard by nature, and of stubborn will, 

A life of ease would make them harder still. 

In pity to the souls his grace designed 

To rescue from the ruin of mankind. 

Called for a cloud to darken all their years, 

And said, ^* Go spend them in a yale of tears." 

O balmy gales of soul-reviFing air ! 
O salutary streams that murmur there I 
These, flowing from the fount of grace aboTe; 
Those breathed from lips of everlasting love 
The flinty soil, indeed, their feet annoys, 
Chill blasts of trouble nip tbeir springing joys; 
An envious world will interpose its frown. 
To mar delights superior to its own ; 
And many a pang, experienced still within, 
Reminds them of their hated inmate. Sin. 
But ills of every shape, and every name. 
Transformed to blessings, miss their cruel aim; 
And every moment's calm that soothes the bresii, 
Is given in earnest of eternal rest. 

Ah| be not sad, although thy lot be cast 
Far from the flock, and m a. \xw«v^«»» ^'iroas^X 
No shepherds' tents w\\.\Aiv \\i^ Ti«^N» «^v«»^ 
JBut th^ chief Shepbeid e^etiXViw^^^^- 
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Thy tender sorrows <and th^ plstmive ttsftifli 
Flow in a foreign land, ImlnMt in rwa ; 
rhy tears all issue fron-a^sooroe dirine, 
/knd eTery dcop bespeaks a Saviour thiiM 
So once in Giileoa's ^eee the dews* were' fatifid, 
And drooglrtion all the droc^g herbs: around 

lATWPJttt. 



PROCRASTINATION. 

Be wise to day; 'tia-nnidness to defer; 

Next day the fotai precedent will plead, 

Thos on, till wisdom is poshed out of life I 

Procrastination is the thief of time ; 

Year after year it steals, till all are fled, 

And to the mercies of a moment leaves 

The vast concerns of an eternal scene. 

If inot so freqaent, would not this be strange ? 

That 'tis so frequent, this is stranger still, 

Of man's miraculous mistakes this bears 

The palm, ** That all men are about to live/' 

For ever on the brink of being bom : 

AH pay thems^ves the compliment to think 

They one day shall not drivel, and their pride 

On this reversion takes up ready praise ; 

At least their own ; their future selves applaud. 

How excellent that life they ne'er will lead I 

Time lodged in their own hands is Folly's vails ; 

That lodged in Fate's, to wisdom they consign ; 

The thing they can't but purpose, they postpone. 

'Tis not in folly not to scorn a fool ; 

And scarce in human wisdom to do more. 

All promise is poor dilatory man. 

And that through every stt^. When yotm^.^ hidQed> 

In fuJJ content we sometimes ndb\y resX^ 

Unanxioua for ourselves, and only ma)a> 

U duteona aoam, our fathers were moT^ ^wHftft^ 

t thirty, man suspeele hWnBelf aioo\\ 
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Knows it at forty, and reforms bis plan ; 

At fifty chides his infamoas delay, 

Poshes his prudent purpose to resolve ; 

In all the magnanimity of thought 

Resolves and re-resolves; then dies the same. 

And why ? Because he thinks himself immortal 
All men think all men mortal but themselves ; 
Themselves, when some alarming shock of fate 
Strikes through their wounded hearts the sudden dread. 
But their hearts wounded, like the wounded air, 
Soon close ; where, past the shaft, no trace is found. 
As from the wing no scar the sky retains, 
The parted wave no furrow from the keel — 
So dies in human hearts the thought of death : 
Even when the tender tear which nature sheds 
0*er those we love, we drop it in their grave. 

Young. 



• TASTE. 

What then is taste, but these internal powers, 
Active, and strong, and feelingly alive 
To €^ach fine impulse ? A discerning sense 
Of decent and sublime, with quick disgust 
From things deform'd, or disai-ranged, or gross 
In species ? This, nor gems, nor stores of gold, 
Nor purple state, nor culture, can bestow ; 
But God alone, when first his active hand 
Imprints the secret bias of the soul. 
He, mighty Parent I wise and just in all, 
Free as the vital breeze, or light of heaven, 
Reveals the charms of nature. Ask the swain 
Who journeys homeward from a summer day's 
Long labour, why, forgetful of his toils 
And due repose, he loitera to W\\o\^ 
The sanahine gleaming as tV\To\k^ wsvVet <^QraL^%> 
O'er all the western sky ; iuW aoowA ^^^^^ 
Hjs rnde expression and uivtuXot'd ^vc*» 
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I the power of language, will unfold 
rm of beauty smiling at his heart. 

)yely I how commanding ! But though HeaTeo . 

y breast hath sown these early seeds , . 

e and admiration, yet in vain, 

it fair culture's kind parental aid, 

it enlivening suns, and genial showers, 

lelter from the blast, in vain we hope 

nder plant should rear its blooming head, 

Id the harvest promised in its spring. 

it will every soil with equal stores 

the tiller 8 labour ; or attend 

II obsequious, whether to produce 
ive or the laurel. Different minds 
) to different objects : one pursues 
ist alone, the wonderful, the wild ; 
er sighs for harmony, and grace, 

entlest beauty. Hence, when lightning fires 

*ch of heaven, and thunders rock the ground, 

furious whirlwinds rend the howling air, 

cean, groaning from its lowest bed, 

s his tempestuous billows to the sky; 

the mighty uproar, while below 

ations tremble, Shakspeare looks abroad 

some high cliff superior, and enjoys 

lemental war. But Waller longs, 

I the margin of some flowery stream, 

read his careless limbs amid the cool 

mtain shades, and to the listening deer 

lie of slighted vows and loves disdain 

nd soft-warbling all the live-long day : 

Qting Zephyr sighs ; the weeping rill 

in his plaint, melodious ; mute the groves; 

lill and dale with all their echoes mourn, 

ind so various are the tastes of men. 

Akbnsidb. 
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DETACHED PIE,C£S. 



Now, mj^oo^natm^ and brothers In* ex^^ 
Hath not old cuatoni made this life' oMnejaiireei' 
Than that of painted pomp ? Are. not' 
More free from peril than die ennova conct? 
Here feel we Imt tha peaalty of. Adam^ 
The season's diffBrenee; as the icf hmg 
And churlish diidii^' of the winter's windy 
Which, when it bites'andblaws'aiMiiimy body» 
Even till I shrink with cold, I smile,.' and 
This is no flatt-ery; these are counsdloos^ 
That feelingly persuade ^me whait I am. 
Sweet are the oses >of adversity ; 
Which, like the toad, ugly and Temmansy 
Wears yet a precions jewel in its head; 
And, this our life, exempt from public haunts. 
Finds toiqiiies'in trees^ books in the rnnningrhrnnks. 
Sermons •in^atanes, and. good i»ta^ery thingp» 



Wbatyott.-do 

Still betters what is dose^ When yon speak «weea, 

Fd have you do it ever : when yon sing, 

I'd have you buy and sell so, so give dms. 

Pray so ; and for the ordering your affaiia, 

To sing them too. Whea yoa do danoe, I wish'^u 

A wave o' the sea, Uiat you might ever* do 

Nothing but that ; more 8till«-«till «o, 

And own no other function : each yoar^dooig 

So singular in each particalar. 

Crowns what yon are doing in tbeprcsent deeds, 

That all your acts are queens. SHAJcapaABS.^ 

Let me play the fool 

With mirth and laughter ; so let wrinkles come, 
And let my liver rather Wt w\xVi vivaa^ 
TTtan my heart cool witVi moTXA^fm^ ^ow». 
Wbjr ebonld a man, whose b\ooOi \a viwm ^vCkos 
Sit like bia grandsire cut m a\a\>afttet> 
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Sleep iiilieii'fao'.wfdietv and creep kito iImu jmuk So^ 
By being peerish ? I. tell tbee what, Antonio^ 
(I love tbee, and: it w my- ]uv« that Bpeaks,) 
There are a sort of man whose Tisagea 
Do cream and mantle like « standing 'pend, 
And do a wilful stiilnesa entertain, 
.With purpose to'be dressed in^an><epiHioB' 
Of wisdein, granty, profound conoeit, 
As who should say, 1 ma- Sir Orade. 
And when I ope my lips, let no deg'borfE^I 
ril tell thee- more of this mother time 
But fish not with this melancholy bait 
For this fool's gudgeon, this opinion. 
Come, good Lorenzo, fare you well a while ; 
I'll end my exhortation after diuTier. 

Shakbvsa«» 



A fool,-^a fool !— 4 met a fool i' th' forast^-- 
A motley fool ;-— « miserable Tarlet I — 
As I do lire by food, I met a fool, — 
Who laid him down and basked him- in thesim, 
And railed on Lady Fortune in good terms. 
In good set terms, and yet a motley fool. 
Good-morrow, fool, quoth 1: No, sir, ^poth he. 
Call me not fool, till heaven hath sent me'fisrtme: 
And then he drew a dial from his poke; 
And looking on it with lade-lustre eye, 
Says, very wisely. It is ten o'clock : 
Thus may we see, quoth he, how the world wags: 
And after one hour more 'twill be eleven ; 
And so from hour to hour, we ripe and ripe. 
And then from hour to hour, we rot and rot, 
And thereby bangs a tale. When I did hear 
The motley fool thus moral on the time. 
My lungs began to crow like chantideer, 
' That fools should be so deep-contemplative ; 
And I did laugh, sans intermiftsvoYi^ 
Ad boar by his dial. O nobXoiooW 
A wortby fool I MotleV a tbe ot\V? \f wk . 
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Seems, madam I nay, it is : I know not seems. 
'Tis not alone my inky cloak, good mother, 
Nor customary suits of solemn black, 
Nor windy suspiration of forced breath ; 
No, nor the fruitful river in the eye. 
Nor the dejected *haviour of the visage. 
Together with all forms, modes, shows of grief. 
That can denote me truly : these indeed seem. 
For they are actions that a man might play; 
But I have that within which passeth show, 
These but the trappings and the suits of woe. . 

Shakspears. 



Why get thee gone I horror and night go with thee. 
Sisters of Acheron, go hand in hand, 
Go dance around the bower, and close them in ; 
And tell them that I sent you to salute them. 
Profane the ground, and for the ambrosial rose 
And breath of jessamine, let hemlock blacken, 
And deadly nightshade poison all the air : 
For the sweet nightingale, may ravens croak, 
Toads pant, and adders rustle through the leaves. 
May serpents winding up the trees let fall 
Their hissing necks upon them from above. 
And mingle kisses— such as I would give them. 

Young. 



Why have those banished and forbidden legs 
Dared once to touch a dust of England's ground ? 
But moie than. why — why have they dared to march 
So many miles upon her peaceful bosom ; 
Frightening her pale-faced villagers with war, 
And ostentation of despised «xm^ I 
Comeat thou because t\\e auom\»iWm^N&V«sv^«v't 
Why, foolish boy, the king \% \elx\i^VvvTvCL% 
And in my loyal bosom \\e% VAa \>o>K€it. 
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Were 1 but now the lord of such hot youth, 
As when brave Gaunt, thy father, and myself. 
Rescued the Black Prince, that young Mars of men, 
From forth the ranks of many thousand French ; 
Oh, then, how quickly should this arm of mine, 
Now prisoner to the palsy, chastise thee. 
And minister correction to thy fault. 

Shakspearb. 



Many are the sayings of the wise. 

In ancient and in modern books enrolled. 

Extolling patience as the truest fortitude ; 

And to the bearing well of all calamities, 

All chances incident to man's frail life, 

Consolatries writ 

With studied argument, and much persuasion sought, 

Lenient of grief and anxious thought; 

But with the afflicted in his pangs their sound 

Little prevails, or rather seems a tune 

Harsh and of dissonant mood from his complaint ; 

Unless he feels within 

Some source of consolation from above, 

Secret refreshings that repair his strength, 

And fainting spirits uphold. 

Milton. 



ON MILTON*S BLINDNESS. 

When 1 consider how my light is spent. 

Ere half my days in this dark world and wide, 
And that one talent which is death to hide, 
Lodged with me useless, though my soul more bent^ 
To serve therewith my Maker and, )^te&wiX. 
My trae account, lest he retuTtv\t\^ c\\\^^\ 
"Doth G€Hi exact day-\a\)out, Yv^Vx, iie^vfe^"^'' 
/ foodiy aak ; but Patience, to pxevcat 
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That marmar soon replies, God 4oth not need 
Either man -s work, or his onm gifts; who b«al 
Bear his mild yoke, they serve him hest ; hia^state 

Is kingljy thousands at his bidding speed. 
And pasaoer land and ocean without rest, 
They also serve who only.' stand and wait* 

MiLTaif* 



CAPTAIN BOBADIL*S METHOD OF DEFEATING 

AN ARMY. 

I will tell you, sir, by way of private.and under seal» 
I am a gentleman, and- live here obscure and to myself; 
but were I known to his Majesty and the Lords, ob- 
serve me, I would undertake, uponHhis poor headend, 
fife, for the public benefit .of the state, not only to. space 
the entire lives of his. saljects in.general, but to save 
the one-half, nay threerfourths of }^> yearly cbai;gB in. 
holding war,, andagainrt what »enemy<soeveri Aud.how 
would I do it think yon ? — Why thus,' >sir ^*-I would ■ 
select nineteen more . to myself, . thiroaghout . the- rland.: 
gentlemen they shauld be ; of good spirit, strong .and 
able constitution. I would choose them hyan iaatiiict 
that I have. And I would teach these nineteen the 
special rules ; as, your Pnnto, your Reverse, your Stoc- 
cata, your Imbroccata, your Passada, your Montonto, 
till they could all play very near, or altogether, as well 
as myself. This done, say the «nemy were forty thou« 
sand strong. We twenty would come into the field, the 
tenth of March, or theraabout, 4uid we would ehalleoge 
twenty of the 'enemy ; they ooald net in their honoor 
refuse us. Weil— ^^we woold kill them: challenge 
twenty -more—kUl them: twenty more-^kill theaic 
twenty more — ^kill them Um>. KtA ^^fl» vw^^ ^ 
till every man his ten a day— *»ii a ^^ "^^ ^ 
'cojre : ten wora-^tkat'e wo Vwmdx*^ vA.^^ I!^!^^ 
day^Bve daya a tl*a«m€l--€ot*?f Ato««»^^^ 
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five — ^five times forty — twro faniKired- days, JulLtbcjo all 
by computation. And this I will ventave my -voor 
gentleman-like carcase to perfiorm (proiruied^tliere.'be no 
treason practised upon us) by fair and disofeetM man- 
hood ; that is, civilly — by the sAFord. 

BAUvJoMeOM. 



THE POST ARRIVES IN THE V1LLAG£; 

Hark ! 'tis the twanging horn I o'er yonder bridge, 
That with its wearisome but needful length 
Bestrides the wintry flood, in which the moon 
Sees her unwrinklM face reflected bright, 
He comes, the herald of a noisy world. 
With spatter'd boots, strapped waist and frozen: locks, 
News firom all nations lumb'ring at hia back. 
True to his charge the close packed load behind, 
Yet careless what he brings, his one concern 
^ Is to conduct it to the destined inn ; 
And having dropp'd th* expected bag^ pass on. 
He whistles as he goes, light-hearted wretch. 
Cold, and yet cheerful ; messenger of grief 
Perhaps to thousands, and of joy io some; 
To him indiffVent whether grief or joy* 
Houses in ashes, and the fall of- stocks, 
Births, deaths, marriages, epistles wet 
With tears that trickled down the writer's cheeks 
Fast as the periods from Ms fluent quill. 
Or charg'd with am'rous sighs of absent ewaina^ 
Or nymphs responsive, equally affect 
His horse and him, unconscious of them al^ 
But oh, th' important budget I ushered in 
With such heart-shaking music, who can. say 
What are its tidings ; have our troope awak'd 
Or do tbey atiU as if with opium dT\k!^<^^<, 
Snore to the murmurs of th' A.t\aaUc n» w^*^ 
Is India free ? and does she weax hex ^xtfsJ^ 
And jewelVd turban with a. smile oi v«*^*^ 
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Or do we grind her still ? The grand debate, 
The popular harangue, the tart reply, 
The logic, and the wisdom, and the wit, 
And the lond laugh — I long to know them all ; 
I burn to set th* imprison'd wranglers free, 
And give them voice and utterance once, again, 
Now stir the fire, and close the shutters fast. 
Let fall the curtains, wheel the sofa round ; 
And while the bubbling and loud hissing urn 
Throws up a steamy column, and the cups 
That cheer not to inebriate, wait on each, 
So let us welcome peaceful ev'ning in. 
Not such his ev'ning, who with shining face, 
Sweats in the crowded theatre, and squeez'd 
And bor*d with elbow points through both his sides 
Outscolds the ranting actor on the stage. 
Nor his who patient stands till his feet throb 
And his head thumps, to feed' upon the breath 
Of patriots, bursting with heroic rage. 
Or placemen, all tranquillity and smiles, 
This folio of four pages, happy work I 
Which not e*en critics criticise, that holds 
Inquisitive attention, while I read. 
Fast bound in chains of silence, which the fair. 
Though eloquent themselves, yet fear to break, 
What is it but a map of busy life. 
Its fluctuations, and its vast concerns ? 
Here runs the mountainous and craggy ridge 
That tempts ambition. On the summit, see 
The seals of office glitter in his eye ; 
He climbs, he pants, he grasps them. At his heels 
Close at his heels a demagogue ascends. 
And with a dext'rous jork soon twists him down 
And wins them, but to lose them in his turn. 
Here rills of oily eloquence in soft 
Meanders lubricate the course xW^ \»kfe. 
The modest speaker \8 asWm A. ^w^ ^\\feN ^ 
T engross a moment's nouce •• »xvi\ ^ex 

Begs a propitious ear iox Us poox tVovx^>a\.^. 

However trivial all tbat Vie couc^^^^*- 
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Sweet bashfalness I it claims at last this praise : 

The dearth of information and good sense 

That it foretells as, always conies to pass. 

Cataracts of declamation thunder here; 

The forests of no-meaning spread the page 

In which all comprehension wanders lost ; 

While fields of pleasantry amuse us there 

With merry descants on a nation's woes. 

The rest appears a wilderness of strange 

But gay confusions-roses for the cheeks 

And lilies for the brows of faded age, 

Teeth for the toothless, ringlets for the bald. 

Heaven, earth, and ocean plundered of the sweets, 

Nectareous essences, Olympian dews ; 

Sermons, and city feasts, and fav'rite airs, 

Ethereal journeys, submarine exploits 

And Katerfelto,* with his hair on end 

At his own wonders, wond'ring for his bread. 

COWPEB. 



REPORT OF AN ADJUDGED CASE, NOT TO BB 
FOUND IN ANY OF THE BOOKS. 

Between Nose and Eyes a strange contest arose. 
The spectacles set them unhappily wrong ; 
The point in dispute was, as all the world knows, 
To which the said spectacles ought to belong. 
So the Tongue was the lawyer, and argued the cause. 
With a great deal of skill, and a wig full of learning, ^ 
While chief baron Ear sat to balance the laws, 
So famed for his talent in nicely discerning. 
In behalf of the Nose, it will quickly appear. 
And your lordship, he said, will undoabtedb{ €L\!A 
That the Noae has had spectacVea «\vivj%\!Cl^««% 
Which amoools to possesaion, Uta^ oxjlX q1 tsko^^* 

• Katerfelto, ace\e\>Ta\A^Vx%^«- 
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Then holding the spectacles op to the Conr^-.- 
Yonr lordship observes they are made with a atraddk, 
As wide as the ridge of the nose is.; in short 
Designed to sit d^tse to it, just like <a saddle. 
Again would year lordship a moBMnteuppoae 

SB a case that has ^ happened and umj be agaiii) 
t the visage or conntenanee bad sot a^N^se, 
Pray who would or who oould wear epectadea thes ? 
On the whole it appears, and my arganentabMPSy 
With a reasoning the Court will never condenm 
That the spectacles plainly were made for the NoM, 
And the Nose was as plainly intended for them. 
TheU' shifting his side, as the lawyer know* how, 
He pleaded again in behalf of the Eyes ; 
But what were his arguments few people know^ 
For the Court did not think tliey were equally wise. 
So his lordship decreed, with a grave solemn tone, 
Decisive and clear, without one if or &cff — 
That whenever the Nose put his spectacles on, 
By day-light or candle-light — Eyes should be shut. 

COWPBR. 



THB DESERTED WIFE. 

He comes not — I have watched the moon go down, 
But yet he comes not«— Once it was not^so : 
He thinks not.how- these bitter tears do-il«w> 
The while he holds his riot in that town. 
Yet he will come and chide, and I shall weepi 
And he will wake my infant from its sleeps 
To blend its feeble wailings with my tears I 
Oh how I love a mother s wateh to (keep, 
O'er those sleeping eyes, that smile whiehoiMMr 
My heart,, though soak in sorrow fix'-d and deep. 
I had a husband once who loved me— -now, 
He evew wears, a homn hm^qeu \Aa \^t«^ ^ 
And Aeda hisipasMon ou «kv^N«BXQii!L>%^^^ 
Ab bees from laurel fLowet «i ipo\%o\i %\v^ 
But yet I cannot hate— O \ tbwf. n^x^>^ox«%. 



G£RTEUI>£ OF WYOMING. J9i 

When 1 would hang for ever on his e^e, 
And Time, who stole with silent sadness hjy 
Strew*d, as he hurried on, his path with flowers. 
I lored him then, he loved me too — my heart 
Still finds its fondness kindle if he smile. 
The memory of our loves will ne'er depart I 
And though he often sting me with a dart, 
Venom'd aad barb'd, and waste upon the vile 
Caresses, which his babe and mine should share ; 
Though he should spurn me, I will calnnly bear 
His madness — and should sickness come, and lay 
Its paralysing hand upon him, then 
I would, with kindness, all my wrongs repay, 
Until the penitent should weep and say 
How injured and how faithful I had been. 

Anoniuipqa. 



GERTRUDB OF WYOMING. 

On SnsqvAhanaWisida,. fair Wyoming I 

Although tbo'wild flower on thy min'dwnlli 

And rooflesaiioneB^aiflad remembEaaeetbriflig 
Of what thy' gentle people' did befieJl 
Yet thou wert once theloreliest land>of aU 

That see the Atlantic wave their mom restore. 
Sweet land I may I thy lost delights recall. 

And paint thy Gertrude in her bowers of yore 

Whose beauty was the love of Pennsylvania's shore. 

Delightful Wyoming! beneath thy skies. 

The happy shepherd swains bad nought* to do. 
But feed their flocks on gr«en declivities, 
Or skim perchance thy Ue*with light canoe. 
From mom till evening's sweeter paatime grew. 
With timbre], when benealh the iQite«X*% VsHk'vns 
Thjr lovely maidens would tVie d«aftfe^t«o«^> 
And aye those sauny mountiiikft \ia\i ^*n^l ^Ot'vrc^^ 
iVotUd edio.SoLgeolel from some Toma»XA& xw«vx. 
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Then wbere of Indian liills, tlie daylight take» 

His leave, how might you tlie flamingo see. 
Disporting, like a meteor on the lakes, 

And playful squirrel on his nut-grown tree ; 

And every sound of life was full of glee, 
from merry mock-bird*8 song, or hum of men. 

While hearkening, fearing nought their revelry. 
The wild deer 8rch*d his neck from glades, and then, 
Unhunted, sought his woods and wilderness again. 

And scarce had Wyoming of war or crime 

Heard, but in trans-atlantic story rung, 
For here the exile met from every clime, 

And spoke in friendship every distant tongue, 

Men from the blood of wairing Europe sprung^ 
Were but divided by the running brook ; 

And happy where no Rhenish trumpet sung, 
On plains, no sieging mine's volcano shook. 
The blue-eyed German changed his sword to pruning- 
hook. 

Here was not mingled in the city's pomp 

Of life's extremes, the grandeur and the gloom, 

Judgment awoke not here her dismal tromp, 
Nor seal'd in blood a fellow-creature's doom, 
Nor moum*d the captive in a living tomb. 

One venerable man beloved of all, 

Sufficed, where innocence was yet in bloom, 

To sway the strife that seldom might befall ; 

And Albert was their judge in patriarchal hall. 

How reverend was the look, serenely aged. 

He bore, this aged Pennsylvanian sire, 
When all but kindly fervours were assuaged, 
Undimm'd by weakness' shade or turbid ire I 
And though, amidst the calm of thought entire, 
Some high and haughty features might betray 
A sou) impetuous once, 'twft& e^Y\.VA^ ^t^<» 
That £ed composure's inleV\ectu«\ t«cy, 
Ab JEtna' Bree grow dim bciore iW tovu% ^vj • 
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LINES WRITl^EN IN A SEVERE FROST AND STRONG 
HAZE, ON SUNDAY MORNING. 

How drear and awfal is this solitude I 
Nature herself is surely dead, and o'er 
Her cold and stiffened corse a winding sheet, 
Of bright unsullied purity, is thrown. 
How still she 'lies I she smiles, she breathes no more 
Yon drooping elm, whose pale and leafless boughs 
O'erhang the stream, hath wept itself to death. 
The stream that once did gaily dance and sing 
The live-long day, now, stiff and silent, lies 
Immovable — congeaFd to glittering shingles, 
'Tis beautiful in death ! That gi'ove, which late 
Did woo the merry stream with ceaseless music, 
From mom till eve, with notes of thousand songsters, 
And all the night with those meloflious strains, 
With which lone Philomela tells her lore, 
Now silent stands a bleached skeleton. 
The sky itself is shrouded ; now no more > 
The rosy blush of health, the glow of rapture. 
Or cheerful smile of peace her face illumines ; 
One sickly vivid hue is spread o*er all. 
The veil of air wont not to hide, but show 
With mild and softening azure tint more sweet 
The beauteous aspect of the varying heaven. 
Is now become a foul and den^e disguise. 
The sun, that glorious source of warmth and light, 
Arrested in his course, flares through the dun 
And turbid atmosphere, as if expiring. 
Nought else appears — it seems as though this spot 
Were all creation, and myself the sole 
Survivor. Oh ! how awful thus to find 
Myself alone with God — to know and feel 
That his all-seeing, his all-searching eye> 
Surveys my inmost thoughts \ Wo^ \\V(\e, ^«^ % 
Appear the mighty joys, the \io\>e^ «xvd \«kc«i^ 
Pursuits and pleasures of a Uawsvex^X v»o\\^\ 
A world Krherein, till now, Vike ot\\«t Ta«u> 
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Tve toiled and grieved, with many anxious cares. 
But whaw I too have loved and been beloved. 
With more of happiness than oft is found 
In this probationary state. With Him 
Who gave me all, and day by day, hath still, 
With kind parental care my life preserved, 
To stand alone is -awful, but not dreadfoL 
Nay, sure, *tis more than earthly bliss, here, thus 
To hold. communion with my heavenly Father. 
Witness this heart, with gratitude o'ercharged. 
Which pleads And presses to present its thaaki: 
Witness these* tears wbioh thus uoeaU'd obtrude, 
And halt congeal'd, fall to the frozen earth. 
An humble offeriiigsat the throne of grace : 
Witness tkis^eweet, serene, and holy cahn, 
At once beapeakii^'and befitting for 
The pmatuoe of my Maker; senblance- faint 
Of hjappinesa«tojcome, when bliss 'SupreoM 
Shall be the portion of those raasom'disaiBts, 
Who through eternityteballjoiirtta raise 
Loud hallelujahs fte»dieirlwii9enly. King. 



ON THE BVfffiCVS; OrTIME AN® CHUNGSit 

Of chance or chaii^iO'lat;aot«iaiiiconplai% 

Else shall he never,. never eease to>w«il; 

For, from » the iimperial' dome, to- where thei swaio 

Rears the lonencottage in the uleot dale. 

All feel the assault o^ Fortune's fickle gale; 

Art, empire, earth: itself, to ehaage are doomed^ 

Earthquakes have rused to heaven the hmable-^e, 

And gulfs the mountain's mighty mass 'entombed. 

And where fhe Atlautic rolls, wide eontiaants hawa 

bloomed. 
But sure to /oreignxUmea we •aeed.i»ix.'.x«n|g|b^ 
Aor search the ancient records, oi o«sT%&at 
To Jean the dir« reflfecta of time wad ^a«»#s 
WUcb in onrselffaa-alaavl vfe^iix^^^^^^^^^^ 
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Yet at the darkened eye, tfaewibharedface) 
Or hoary hair I never will repine: 
But spare, oh time, whatever of mental ^raeSy 
Of candour, love, or sympathy divine, 
Whate'er of fancy's ray or frimMbhip'e flame is mine. 

Bbattis. 



•ip*«-^^*«^«^— 



MUTUAL FORBEARANCE, NECESSARY TO THE 
HAPPINESS OF THE MARRIED STATE. 

The Lady thus address'd her sponse*— 
What a mere dungeon is this house I 
By no means large enough ; and was it 
Yet this dull room, and that dark closet, 
Those hangings, with their < worn out graces, 
Long beards, long noses, and pale feces, 
Are such an antiquated scene. 
They overwhelm me with tho'spleen. 

Sir Humphrey, shooting in the dark, 
Makes answer quite beside the mark ; 
No doubt, my dear; I bade him come, 
Engag'd myself to be at home. 
And shall expect him at the d6er. 
Precisely iii4ien the clock strikes <fbur* 

You are so deaf, the lady cried, 
(And rais'd her voice, and frown'd ' bo side^ ) 
You are so sadly deaf, my dear, 
What shall I do to make y<on hear! 

Dismiss peer Harry I he replies. 
Some people are more nice than wise;* 
For one slight trespass all this' stir! 
What if he did ride, whip, and spur ? 
Twas but a mile— your fav rite horse 
Will never look one hair the worse. — 
Well I protest, 'tis past all bearing I 
Child, I am rather hard of hearing I 

Yea truly— ^ne muat «fsrewa w[A\iw»K% 
I tell yon, you can't bear «X «\V 
Tien with a voice -■ exeeedvck^ Vt^w ^ 
No matter if yoolie«r*er^iiO. 
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Alas ! and is domestic strife. 
That sorest ill of human life, 
A plagae so little to be fear*d, 
As to be wantonly incurred ; 
To gratify a fretful passion, 
On every trivial provocation ? 
The kindest and the happiest pair 
Will find occasion to forbear, 
And something every day they live 
To pity, and perhaps forgive. 
But if infirmities that fall 
In common to the lot of all, 
A blemish, or a sense impair d, 
Are crimes so little to be spar'd, 
Then farewell all that must create 
The comfort of the wedded state. 
Instead of harmony, 'tis jar 
And tumult, and intestine war. 
The love that cheers life's latest stage, 
Proof against sickness and old age, 
Preserv'd by virtue from declension. 
Becomes not weary of attention ; 
But lives when that exterior gi-ace, 
Which first inspired the flame decays. 
'Tis gentle, delicate, and kind. 
To faults compassionate or l>liud. 
And will with sympathy endure 
Those evils it would gladly cure : 
But angry, coarse, and harsh expression, 
Sho^s love to be a mere profession. 
Proves that the heart is none of his, 
Or soon expels him if it is. 

COWPER. 



THE CONVICT SHIP. 



Mom on the waters I and pxiii^\^ «xi^ \m!^\. 
Bant8 on the billows the das\\vt\^ o^ \\^x.\ 
Oer the glad waves, liV^e a c\vvU ol xVf^ wwi, 
^See the tall vessel goes |^a\\aiit\Y ^^ 
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Fall to the breeze she mibosoms her sail, 

And her pennon streams onward like hope in the gale; 

The winds come around her, in murmur and song, 

And the surges rejoice as they bear her along, 

See she looks up to the golden edged clouds. 

And the sailor sings gaily aloft in her shrouds 

Onward she glides amid ripple and spray, 

0?er the waters, away and away I 

Bright as the visions of youth ere they part 

Passing away, like a dream of the heart ! 

Who, as the beautiful pageant sweeps by. 

Music around her, and sunshine on high. 

Pauses to think amid glitter and glow, 

Oh I there be heai'ts that are breaking below I 

Night on the waves I and the mom is on high. 
Hung like a gem on the brow of the sky, 
Treading its depths in the power of her might, 
And turning the clouds, as they pass her, to light; 
Look to the waters I asleep on their breast. 
Seems not the ship like an island of rest ? 
Bright and alone on the shadowy main. 
Like a heart-cherished home on some desolate plain. 
Who, as she smiles in the silvery light. 
Spreading her wings on the bosom of night, 
Alone on the deep, as the moon in the sky, 
A phantom of beauty, could deem with a sigh, 
That so lovely a thing is the mansion of sin. 
And souls that are smitten, lie bursting within ? 
Who, as he watches her silently gliding. 
Remembers that wave after wave is dividing 
Bosoms that sorrow and guilt could not sever 
Hearts that are parted and broken tor ever ? 
Or dreams that he watches, afloat on the wave, 
The death-bed of hope, or the young spirit's grave i 

*Ti8 thas with our life, as \t paaae^ ^ow%» 
Like a vessel at sea, amid suTia\i\i\<& vcv^ ^ow%^ 
Craily we glide in the gaze of tVie viot\<i> ^ 

With Atreamers afloat, and vritVi cooroa xixvVoA«i^n 
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All gladness and glory to wonderiug eyea, 
Yet chartered by aorrow and freighted with m^j^ : 
Fading and false is the aspect it wears, 
As the smiles we put on, just to cover our teatiy 
And the withering thoughts that the world cannot Jaow, 
Like heart-broken exiles lie burning, below ; 
Whilst the vessel drives on to that desolate' ahwei 
Where the dreams of our childhood are • TamshM ■ and 
o'er. T. K. HsiWR. 



CHEISTIAN BENEVOLENCE. 

Wouldst thou from sorrow find a sweet' relief ? 

Or is thy heart oppressed with wees untold ? 

Balm wouldst thou gather for corroding grief ? 

Pour blessings round thee like a i^ower of gold. 

'Tis when the rose is wrapt in many a > fold 

Close to its heart the worm ia wasting^tibere 

Its life and beauty; not when^ all unroU'd 

Leaf after leaf, its besom), rich and fair, 

Breathes freely it* iperfames* throughout *the*aRB|piaDt air* 

Someliigh or. humble enterprise of good, 

Contemplate till it. shall possess thy mind. 

Become thy study, pastime, rest, and food, 

And kindle in thy heart a flame refined. 

Pray Heaven for firmness thy whole soul to bind 

To this thy purpose— to begin, pursue. 

With thoughts all fixed, .and feelings purely kiud, 

Strength to complete, and with delight review, 

And grace to give the praise where all is ever due. 

No good of worth sublime will Heaven petatih< 
To light OB;man:as firoiBi>the passing. air; 
The lamp of genius, though by nature lit. 
If not protected, pruned,, and fed with eare 
JSood dies, or runs to waste w\{\i ^x.^\i\ ^^t«i % 
And ieaming is a plant tbat ftipt«BA» wAiXw^iwi^ 
Slow as Columbia's aloe, pioudV^ wxb^ _a.,,^ 
That *mid g&y tbonaanda, wiAi tJoa w»« y^^ 
Of bBUBiamLuwy,^^^ akaeiW«e^«««^ 
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Beware lest thou from sloth that would appear 

But lowliness of mind, with joy proclaim 

Thy want of worth ; a charge thou couhl'st not hear, 

From other lips without a blush of sharae. 

Or pride indignant; then he thine the hlame, 

And make thyself of worth ; and thus enlist 

The smiles of all the good, the dear to .fame; 

*T]s infamy to die and not be miss'd, 

Or let all scon forget thsrt thou didst e'er exist. 

Rouse to some work of high and holy love. 
And thou an angeFs happiness shall know — 
Shall bless the earth while in the world above, 
The good begun by thee shall onward floW| 
In many a branching stream, and wider grow, 
The seed that in these few and fleeting hoursy 
Thy hands unsparing and unwearied sow. 
Shall deck thy grave with amaranthine flowers, 
And yield thee fruit divine in heaven's immortal 
bowers. Wilcox. 



The way was long,, the. wind. avas./oald*. 
The Minatrel was; inflrm and 4^1d.; 
His withered. cheak, and tressea gray,. 
Seiemed to have knowa. a. better day ; 
The harp, his sole remaining joy. 
Was carried by an orphan boy; 
The last of all the Bards was he, 
Who sung of Border chivalry. 
For well a day I their date was'fled 
His tuneful brethren all were dead; 
And he neglectedmnd oppress*d. 
Wished to be with them and at rest. 
No wore on pnuacing palfrey VMirDftii 
He carolled, light us lark at> inora.\ 
No looker coarted and care8««^> 

'pfaoed in hall, a we\co«^*" gaMi^i 
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He poured, to lord and lady gay, 

The unpremeditated lay ; 

Old times were changed, old manners gone, 

A stranger filled the Stuart's throne, 

The higots of the iron time 

Had called the harmless art a crime. 

A wandering Harper, scorned and poor. 

He begged his bread from door to door, 

And tuned, to please a peasant's ear. 

The harp, a king had loved to hear. 

He passed where Newark's stately tower 
Looks out from Yarrow's birchen bower ; 
The minstrel gazed with wishful eye. 
No humbler resting place was nigh ; 
With hesitating step, at last. 
The embattled portal arch he passed, 
Whose pond*rous grate and massy bar 
Had oft rolled back the tide of war, 
But never closed the iron door 
Against the desolate and poor. 
The duchess marked his weary pace, 
His timid mien, and reverend face, 
And bade her page the menials tell. 
That they should tend the old man well ; 
For she had known adversity, 
Though bom in such a high degree 
In pride of power and beauty's bloom, 
Had wept o'er Monmouth's bloody tomb ! 

Scott. 



THE MORAL CHANGE ANTICIPATED BY HOPE. 

Hope, when I mourn with sympathising mind, 
The wrongs of fate, the woes of human kind. 
Thy blissful omens bid my spirit see 
The boundless fields of rapture yet to be ; 
/ watch the wheels of Nature's vmx^ ^^axi^ 
And learn the future by the past oi maa. 
7ome bright improvement \ on t\\e csmc oi T\m^> 
nd rule the spacious world from cWme X.o i^vm^. 
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Thy handmaid arts shall e^ery wild explore » 
Trace every wave, and culture every shore. ^ 
On Erie's banks where tigers steal alone, 
And the dread Indian chants a dismal song, 
Where human fiends on midnight errands walk, 
And bathe in brains the murderous tomahawk. 
There shall the flocks on thymy pastures stray, 
And shepherds dance at summer's opening day ; 
Each wandering genius of the lonely glen, 
Shall start to view the glittering haunts of men, 
And silent watch, on woodland heights around, 
The village curfew as it tolls profound. 
Where barbarous hordes on Scythian mountains rouin 
Truth, Mercy, Freedom, yet shall find a home; 
Where'er degraded nature bleeds and pines. 
From Guinea's coast to Sabir's di'eary mines, 
Truth shall pervade the unfathomed darkness there 
And light the dreadful features of despair — 
Hark I the stem captive spurns his heavy load. 
And asks the image back that heaven bestowed : 
Fierce in his eye, the fire of valour burns, 
And as the slave departs, the man returns. 

Campbell. 



THE SNOW FLAKE. 

" Now, if I fall, will it be my lot 

To be cast in some low and lonely spot, 

To melt, and to sink unseen or forgot ? 

And then will my course be ended ?* 
'Twas thus a feathery snow-flake said. 
As down through the measureless space it strayed, 
Or, as half by dalliance, half afraid. 

It seemed in mid air suspended. 



r.M 



** O, DO," said the Earth, " tViou ^W\\. \iox\v%^ 
Neglected and lone, on my \a^ to A\^> 
Thou pure and delicate diUd oi tW %V^\ 

For thou wilt be safe in my VLeti^vu^". 
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But, then, I moat give thee a Jk»i^ifir farm; 
Thoalt not he. a part of the. wintry etwn^ 
Bat revive when the son-heams are yel]oir<aBd 
And the flowers from my boBOB^are peeping- 

^ And then then shalt have thy choice to be 
Restored in the lily that decks the lea, 
Iq the jessamine bloom, the anemone. 

Or aught of thy spotless whiteness ; 
To melt and be cast in a glittering bead, 
With pearls that the night scatters over the mead 
In the cup where the bee and the firefly feedf 

Regaining thy dazzling brightness. 

'* Or wonldst tboa retmm to a home in ^ aldeai 
To shine in the Iris, Til let thee arise, 
And appear in the many and glonons dyes 

A pencil of sunbeams is blending. 
But true fair thing, as my name is Earth, 
ni give thee a new and vernal birth. 
When thou shalt recover thy primal worth, 

And never regret descending I"* 

^* Then 1 will drop," said the trusting flake; 
'* But bear in mind that the choice I make 
Is not in the flowers, on the dew to awake* 

Nor the mist that shall pass with the morning; 
For things of thyself they expire with thee 
But those that are lent from on high, like me. 
They rise and will live, from thy dust set free^ 

To the regions above returning. 

'< And if true to thy word, and just thou art, 
Like the spirit that dwells in the holiest heart. 
Unsullied by thee, thou will let me depart. 

And return to my native heaven ; 
For I would be placed in the beautiful bow. 
From time to time, in thy s\^Vit Xo ^\o^^ 
So tbon may'st remember tVie^ake oi «Qk»^> 
By the promise that God Wih ^^eaT 



to A WATIKFOWL. 40J 



TO A WATEKFOWL. 



Whither midst fallii^g dew, 
While glow the heavens wi(h the last steps of day, 
Far through their rosy depths dost thou pursae 

Thy solitary way ? 

Vainly the fowler's eye 
Might mark thy distant flight to do thee wroi^g» 
As darkly^ painted oa.the crimson sky, 

Thy figure floatS'ideng. 

Seek'st thou the plashy hrink 
Of - weedy lake or margin of river wide. 
Or where the rocking billows rise and siflck 

On the chafed ocean side. 

There is a power whose care 
Teaches thy way along that pathless coaal*-^ 
The desert and illimitable air- 
Lone wandering, but. not lost. 

All day thy wings have haansd, 
At that far height, the cold, thin atmosphere : 
Yet, stoop not, weary, to the welcome land 

Though the dark night is near. 

And soon that toil shall end ; 
So shalt thou find a summer home, and rest, 
And scream among thy fellows ; reeds shall bend 

Soon o'er thy sheltered nest. 

Thou^rt gone, the abyss oi heaFtn; 
Hath swallowed up thy form ; yet on my heart 
Deeply hath sunk the lesson thou hast given 

And shall not soon depart. 

He -who from zone to^zone 
Guides through the boundless sky tViy cnc^si&iL^^^i^^sx^ 
In the hag way that I must tread tSLoivyb^ 
Will lead my atepa m^isu 
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THE BLIND MOTHER. 

Gently, dear mother, here 
The bridge is broken near thee, and below 
. The waters with a rapid current flow — 

Gently, and do not fear ; 
Lean on me, mother — plant thy staff before thee, 
For she who loves thee most is watching o*er thee. 

The green leaves as we pass 
Lay their light fingers on thee unaware'. 
And by thy side the hazel clusters fair, 

And the low forest grass 
Grows green and lovely, where the wood paths wind, 
Alas, for thee, dear mother, thou art blind. 

And nature is all bright ; 
And the faint grey and crimson of the dawn, 
Like folded curtains from the day are drawn ; 

And evening's dewy light 
Quivers in tremulous softness on the sky-~ 
Alas, dear mother for thy clouded eye I 

And the kind looks of friends 
Peruse the sad expression in thy face, 
And the child stops amid his bounding race, 

And the tall stripling bends 
Low to thine ear with duty unforgot-^ 
Alas, dear mother, that thou see'st them not ! 

But thou canst hear — and love 
May richly on a human tongue be poured. 
And the slight cadence of a whispered word 

A daughter's love may prove ; 
And while I speak thou knowest if I smile 
Albeit thou dost not see my face the while. 

Yes — thou canst hear — and He ' 

Who on thy sightless eye its darkness hung. 
To the attentive ear like harps hath strung 

Heaven, and earth, axid oeoLl 
And 'tiB a lesson in our heatu to Vno^, 
With but one sense the sou\ iwaN o^et^ovi\ 
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SONG FOR MAY-DAY. 

It is May I it is May I 
And all earth is gay, 
For at last old Winter is quite away ; 
He Hnger'd a while in his cloak of snow, 
To see the delicate primrose blow ; 

He saw it, and made no longer stay — 

And now it is May I it is May !— 

It is May I it is May ! 
And we bless the day 
When we first delightfully so can say, 
April had beams amid her showers. 
Yet bare were her gardens, and cold her bowers; 

And her frown would blight,and her smi!ebetray— 
But now it is May I it is May I 

It is May I it is May I 
And the slenderest spray 
Holds up a few leaves to the ripening ray : 
And the birds sing fearlessly out on high 
For there is not a cloud in the calm blue sky, 
And the villagers join in their roundelay-— 
For, O I it is May I it is May I 

It is May I it is May! 
And the flowers obey 
The beams which alone are more bright than tliey : 
Up they spring at the touch of the sun. 
And opening their sweet eyes, one by one, 

In a language of beauty they seem all to say— - 

And of perfumes I — 'tis May I it is May ! 

It is May I it is May I 
And delights that lay 
Chiird and enchained beneath Winter's sway, 
Break forth again o'er the kindling soul ; 
And soften and sooth it, and b\e«a \\. ^\\^«\ 

Ob thoughts more tender t\iM\ -wcst^^ cws^vi 
Sigh out— It w MayX \\.\%^«1^ 
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THE SILENT GLEN. 

ThiB silent glen, this silent glen, 

Oh how I love its solitude ! 
Far from those bufify haunts of men, 

Far from the heartless multitude ; 
No eye save nature's sovereign beam ; 
No breath, but heaven's, to break the dream ; 
No voice, but yonder babbling stream, 

Dares on the ear iatnule. 

The peace — ^the peace of graves is here ; 

O that it would but last I 
But man lives like the waning year, 

Till joy's last leaf is past : 
His bliss, like autumn plants, of power 
To flourish for a transient hour, 
Ere the bud ripens to a flower, 

Dies on the wintry blast. 

Yon alder tree>-'<see how she ^courtB 

The zephyrs as they stray ; 
Yet every breeze with which she sports 

Scatters a leaf away : 
So man will wreaths of pleasure crave, 
Though with each flower a thorn she g»ve, 
And the last leaves him in the grave 

To coldness and decay I 

How fearfully that hollow blast 

Raved round the mountains hear ; 
Ruffled the wave, in furypass'd 
The heath—- and was no morer ! 
Such is the fame of mortal man- 
In pride and fury it 'began, 
Yet sooner even than life's brief span, 
The empty noise was o'er. 

And even to ihoee ior viYioin \% «^«id^ 

Joy'M banquet Ticb\y CTovm^^ 
This world is but a gorgeouA \Me4^ 
Wli«i« J»..te»U«lumbet bouxid. 
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Pomp's gaudy trappings spread beneath, 
They dream away life's fleeting breathy 
mi night comes closing in, and death 
Draws his dark drapery round. 

Henby Neele. 



WHO IS MY NEIGHBOUR f 

Thy neighbour ? It is he whom thou 
Hast power to aid and bless, 

Whose aching heart or burning brow 
Thy soothing hand may press. 

Thy neighbour ? 'Tis the fainting poor, 
Whose eye with want is dim, 

Whom hunger sends from door to door ; 
Go thou and succour him. 

Thy neighbour ? 'Tis that weary man, 
Whose years are at their brim, 

Beut low with sickness, cares, and pain ; 
Go thou and comfort him. 

Thy neighbour ? 'Tis the heart bereft 

Of every earthly gem ; 
Widow and orphan, helpless left : — 

Go thou and shelter them. 

Thy neighbour? Yonder toiling slave, 
Fettered in thought and limb. 

Whose hopes are all beyond the ffraye : 
Go thou and ransom him. 

Oh, pass not, pass not heedless by ; 

Perhaps thou canst redeem 
The breaking heart from misery : 

Oh share thy lot with him. 
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Key to ditto. lS:iio, viotli, 

Arithmetic In Theory and Prnortoc. i'irn«i. cloth, . , 

Key to ditto. l.^nio, cloth, . 

Elements of Bo<)k-kecpiug. li'mo. cliitlt. ..... 

Key to ditto. l-'Oiu, c'.uth. ..... 

Elements of Geonictry, l-'juo, c!<.th, ..... 

llensuratiun, Gaugin;c, .-Miii liund SunGvinj;. V.'vio. i l"»h. 
Appendix to ditto. rj:iu». , 'uTi!, 

Mechanics. Hydrostatic^, rueniaaticp, and Oj lie.-, wif.i I'^i no mU 

cuts. I'inio. cloiii. ..... . . I •» 

Electricity. Uahani.Mii. M::;;iieti.sm. K'iectio-.M.ij,iiLti;>>.j, JLti'.. 

and the Stcnm Enjrino, with T8 woodfit-. I-:,'.o el.itli. . .14 

Cbeniistrv. and Chemical Anal\>:is.\vith*-i5wooi'c'.ifs. iV-no c'o:;i. .' ) 

« • 

ScriptiU'e Lcshonti, Old TesL'tiDcut. L'artN T. iV: 1 1. U'luo. ci., ca ii. i -> 

,, Kew Tt stamen'. Fuits 1. dk. II. l-nio, ol., e;ii o. .. 'i 

Sacred Foelry. ISnio, wrapper, •> I i 

Agriru'.tuial Clas^ Uook. l-'nio, c'a>th, . . , . . '» » 

Farm Account Book. 4to. half-bonnd, , . . . . I •: 

Treatise on Needlework and Cutting-out. Small Uo. liaT-hju:. I, : t 

Ditto, with ;i'J Worled irinci.iievs, Small 4to. h.i^;-l-iiin<!, -I > 

Spelling and Beading Tablot Ltsson.s, larsrc tNpe, :'.i; siu-cUJ, . o IJ 

Ditto, in««untcdon IK rustuboards, , . . •; •'. 

AritUiuotic TahieJ Lessons, largo ty[>e, fio Sill ets, . . , I .i 

IMtio. numnievl viUoO VA»tv\>v>uY>\>., « , ' . . \v v, 

/;/r/(ji,rti(;.I 'J :il.h- r.ouk, "u^mo, wvAVveY, . . .% • . v> V 

li/.« J.iiM>, .;11 the- Gvadatums, i?.\xS\\vitt\A, . » • . V \ 
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I SCHOOL BOOKS f 

or THM 

IRISH NATIONAL BOASD OF EDITCATIOir. 



New and Impboved Editiovs, strongly bofundiim.CoLoiSRZD Cloth, 
of the Entibe Series of these Admirable, Popular, and Un- 
PKBCBDENTEDLT CHEAP SCHOOL BooKS, printed and published bj 
direction of the CoxMissioNERa of Natiohal Education, are 
now issued by the Commissioners* Printer, Mr. Alexander Thom, 
Abbey-street, Dublin, and may be ordered of all Booksellers. 

The main object of the Commissioners of National Educatiov 
in compiling and publishing a series of School Books was to supply the 
National Schools, and tbe public, generally, with works Jn luMiMuiy 
with an improved system of education ; cheap in price and superior 
iu execution ; moral and religious in their character, without being sec- 
tarian ; therefore peculiarly adapted to the purposes of united instruc- 
tion, apd acceptable to all classes and religious denonUnations. Thesa 
books are constructed upon a uniform principle. I|i their preparation 
the same tone and character are presenred. They rise gradually from 
the lowest to the higher branches of knowledge. The more advanced 
of the elementary Reading Books are designed, not as mere exendieB 
in readings but as text-books of literary and seientiile' informatioa. 
They commence, in the First Book, with the simplest kind of know- 
ledge, adapted to the capacities of the younger pupils. In every suc- 
ceeding volume a step is made in advance, so that a complete gradation: 
of instruction in the most useful branches ol school literature and 
science is secured. By these means the pupils progressively acquire 
a taste for the acquisition of knowledge, and obtain information upon 
a great variety of useftil topics. Lessons on the sufc^lect of Religion, 
drawn chiefly from the narratives of the Holy Scriptures, are inters 
spersed through all the Reading Books, and constitute an interesting 
epitome of Sacred History. These lessons are commenced in the First 
Book, and carried on through the remaining volumes. 

An inspection of the Irish National School Books will s&ow, that 
whilst they are replete with instruction in every branch of literatura 
and science with which it is necessary that the children of all classas 
should be familiar, the elementary works for reading are penetrated 
with the spirit of religion and morality. They may be read with safety 
by the members of every religious persuasion, and with equal advan- 
tage by the rich and the poor — ^by adults as well as by children. 



IrisJi Ifatiottal School gottk ^t^^V 

S9A8S, ABBEY-dTE^ET, I^T^l^VX^ \ 
LONSMAN, QBEKS, 4 CO., iND Q1U>0HBB.\I>Q:C^ ^ W5»%^ XAS^'^^- 
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WB'V AWD IK»»OVBD BBSTSOWS. 

Stromglgbammdim COLOURED CLOTH, 

Ot TBI 

IRISH NATIONAL SCHOOL BOOKS. 

PRIMTKO AND PUBUSHJKD BY OIKCCTIUN OW 

C^e Commzssxoners of $atbnal (Eimcatbn is Irtlanb, 

BT 

AZAXAirasS TBOM, 87 4. 88, Abbey-vt., BVBZJDI 

LOMOMAlf, O&KfiN, ^ CO., AND QROOMBRIDQE ^ SONS, LONIM>N ; 
AND SOLO BY ALL BOOKSELLERS. 



17IRST BOOK OF LESSONS, 18mo, 36 page 
J Price One Fenny. 

Thia Tolume ia confined to words of one lyUable. The lessons, thou 
suited to the youngest pupils, furnish instmction uf a moral and intelli 
toal kind. The first section is intended to make the child familiar wi 
the forms of letters; the second and third sections proceed in a. regui 
gradation to the most difficult sounds. 
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EOOND BOOK OF LESSONS, 18mo, 176 page 
Price Four Fence^ 



The pieces selected for this Tolume include both prose and Terse. T 
■ former containing abundant matter of useful instruction ; the latt 
eminently calculated to make a lasting impression on the minds of 1 
young. As in the preceding work, spelling lessons are combined with 1 
reading lessons. A considerable portion of this book is devoted to nar 
tives of Scripture History, conveyed in language so simple as to be le 
to the capacities of the younger scholars. There are also several int 
ductory lessons on Geography and English Grammar. 



SEQUEL No. L TO SECOND BOOK OF LESSOIS 
iBmo, 202 pages, Price Four Pence. 

The object of this and the Sequel No. II. is to supply a want arising 

^ the too great transition fi*om the Second to the Third Book. The s 

jects treated of are more diversified in their character, and less didat 

tkaa those in the Second Book^Vwiiv^ chiefly In the form of stories, < 

logueBf and fables •, and, thet«£<»t^ msw^^Sk^^ \j(i\» ^^RsroaR^^ V^eQ.«.w 

neu bv vuunA readexB. A «o\m^ moT«\ Vs cow««^'A Va. «s«ri Vkwsb. 

reUgiimM »enameiktB Inciiteated ^ \Xv* ^w*^. wA ta«*x t.\«s^v.^Va^ 



THIRD 300K OP LESSONS, 12mo, 288 pages, 
Price Eight Pence. 
This book is specially designed for those who are sufficiently advanced 
in their education to understand subjects of a somewhat difficult nature. 
The lessons are distributed in a miscellaneous form, under the following 
heads : — ** Religious and moral,'* ** Natural Uistory,** ** Lessons on Money 
Matters," " Geographical and Descriptive Outlines," " Outlines of Oram. 
mar/' " Lesson on Fanning/' *' Manufactui*e8," " Stories and Fables," 
**■ Miscellaneous Lessons in Prose," " Poems." The ScripMlral Lessons 
form a separate portion of the book. 

1;;^0URTH BOOK OP LESSONS, 12ino, 352 pages, 
Price Nine Pence. 

This book Is divided into five sections. Section I., entided " Natural His- 
tory, or Kingdomsof Nature." Section 11: is an eitension of the Lessons on 
" Descriptive Geography" contained in the Third Book. Section III. Is 
a " History of the Hebrew Nation, fi^m the departure out of Egypt to the 
revolt of the ten Tribes/' These Scriptural Lessons are a continuation 
of those in the Third Book, and will be of service to teachers, by enabling 
them to communicate to their pupils,- with greater facility, the historieal 
facts of the Bible. Section lY., on '* Political Economy,*' comprehends 
instruction on value, wages, capital, taxes, and division of labour. Section 
v., Miscellaneous Lessons, is composed of interesting stories, and extract! 
fi^>m voyages and travels. The poetical pieces are chosen 1h>m Milton, 
Gowper, Toung, Goldsmith, and other admired writers. Several are of a 
devotional character, and calculated to improve (he taste, to cultivate the 
imagination, and to strengthen the moral feelings. 
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SEQUEL No. II. TO SECOND BOOK OP LESSONS, 
I8nio, 192 pages, Price Four Pence. 

This Sequel, as well as No I., is calculated to instruct, and to encomv 
age a taste for further information. The first lesson in tfaJs valuable little 
work, entitied, ** Monday Morning, or going to School," affords a striking 
example of the successfhl manner in which some of the moat important 
truths of Revelation are- blended with leonlar instruction in the Irish 
National School Books. 



SUPPLEMENT TO FOURTH BOOK, 12mo, 444 
Pages, Price Ten Pence. 

The contents of this Supplement are more interesting and varied than 
those of the preceding volumes. Thirty-two pages are devoted to a summary 
of the old Testament, Including a detailed account of the Prophets, and the 
substance of the Prophecies. The work treatn of A.ncient and Modem 
History in eras firom "the Creation of Man** to the " French Revolution." 
The miscellaneous lessons in prose and poetry include Biography, Natural 
Ilixtory, Stories and Anecdotes, Ac, besides tevwrai ^««»c)% ^^Vc^Sfi^^orao^ 
subjects b/ Archbishop VThately and other «m\u«nx lAVixwub. ^l^^«R!&s!m& 

Avw many of our modem Poets, of great be&utj wu^ e.xnJaxwti^'l'e^^^**^* 

Mnd moral In their tendency. 
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I:;^IPTH BOOK OP LESSONS, 12mo. 416 pages, 
Price Nine Pence. 

These pMgf«siAte leiMVit are pertfealarly eiritedto nMnreadranced fropils* 
And include enbiJectfl omitted in tbe fbrmer rohunea of the series, or only 
oarsdHly mentioned. The treatise on History and Ghnnralogy, comsaenoed 
in the Supplement to' the Fourth Book, is completed fai the Fifth. With 
the exception of the historical portion, and a few choice poelioal pieces, 
the lessons are altogether scientific, and contain a mass of iuformation on 
the various branches of general Science and of Natural Philosophy. The 
Fifth Book, with the two preceding numbers of the series, is designed to 
be eareftilly studied— not merely read like the ordinary lesson books. 



READING BOOK FOR FEMALE SCHOOLS, 
i2aio, 416 pages, Price Kine Pence. 

' Of the series of Irish National School Books the Reading Book for CKrls 
is one of the most attractive and useful. ^ It is not intended to supersede, 
in female schools, the use of the Third and Fourth Books of Lessons, but 
as an accomimniment and addition to those books. The subjects are 
diversified, and together form a complete manual oTthe moral and domestie 
duties of females, and cannot be read without producing the most bene- 
fiuial results. The selections firom the poets are of great variety. The 
sluitches of History and Chronology, comprising sixty-five psges, are in 
substance the same as those in the Fourth Book and Su^lemeat, aikd 
constructed on a similar plan. 



AN INTRODUCTION TO THE ART OP READ- 
ING, 12mo, 862 pag«ij Price Seven Pence. 

The object of this book is to assist teachers in giving instruction In tiie 
Art of Reading, by regulating the pauses and accentuation. It contains 
an Introduction tu Elocution, a Synopsis on Accentuation, and a Synopsis 
of Intonation . The pieces are mostly taken f^om the Third Book. If ased 
by a oareftil and patient teacher, this work may be madeezceedlngty ttwtflaL 



BIOGRAPHICAL SKETCHES OP BRITISH 
POETS, I2mo, 616 pages, Price One Shilling. 

The Biogri4>hical and Critical Sketches in this work have been compiled 
fur teachers, and such of their pupils as may be qualified to profit by 
the study of literary biography. The lives commence with Chaucer, and 
etid with Bums. They are rendered additionally interesting by a series of 
criticimaf selected from the most distinguished writers. The wqtIl is caU 
culated '*to expand and strengthen, the Tn\ti^,U> toexer titaatafor literary 
Upproi-ement, and to inspire a love of aU tXiat \» v^^'^^ l\xwj^V>4fe«sS&ai>. 
/« ejcpreseion, and moral in tendency." lYie 'B\ova^\v««i %Ys*^^«» 
detached from the apecimens of the authora, ^Yiida ax* vdSartaWak \»^ 
separate roJumes. 
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QELEOTIONS FROM BRITISH POETS, in Two 

k7 Volumes, 12mo; VoL I., 480 pages; Vol II., 560 pages; 
Price One Shilling each. 

These two volames contain a series of the most finished specimens of 
poetry, comprising some hundreds of pieces, arranged in chronological 
order from the age of Chaucer to the present time. They are divided 
under the following heads: — Sacred, Didactic, and Moral; Descriptive, 
with several sabdivisions, comprising PastoriU ; the Seasons and Months ; 
Natural Phenomena ; Characters ; Natural History, including flowers and 
plants ; birds, insects, and animals ; Narrative and Pathetic ; Elegiac and 
Lyric, together with a few select poems on the domestic and social affec* 
tions, and on the love of home and country. The work closes with a small 
collection of sonnets Arom the best of the English po6ts. Iiitrodoctioni 
are prefixed to each division, designed, as the Editor observes, '* to ex- 
plain the di£ferent species of poetry, and to give a brief account of those 
great masters of the art, in whose works the various forms of poetical 
composition have been most successfiilly exemplified.*' 

Taken as a whole, these three volumes of Poetry and Biographical 
Sketches will be found extremely well adapted to family reading as well as 
to Schools, whether for the humbler, the middle, or the higher classes. 



SCRIPTURE LESSONS, Old Tbstambnt, Parte 
I. & II. ^ l2mo, Price Five Pence each Part. 

QCRIPTURE LESSONS, New Testament, Parte 
KJ I. & 11., l2mo, Price Five Pence each Patt. 

The "Scripture Lessons" are drawn ftom the Sacred Volume, with 
occasional passages, not in Scripture language, and distiuguidbed by a 
smaller type. The object has been to take tlie historical narrative of 
Scripture us the foundation, and to attach to it other portions of Scripture, 
relating to the narrative, either firom the Old or New Testament, k few 
notes, chiefly practical and explanatory, have been added. 

The " Scripture Lessons'* from the Old Testament are in two Parts. The 
first brings down the history from the Creation to the death of Joseph. The 
Second Part carries forward the history from the migration of Jacob and 
his family tUl the deatli of Moses. 

The series of lessons from the New Testament is also composed of two 
Palls. The First Part ountains the whole of the Gospel of St Luke, ae- 
companied with passages firoin other parts of Scripture, chiefly predicting 
the events of the narrative, or commenting upon them. The second Part 
commences with the ascension of Our Lord, and ends with an account of 
Paul's suffei-ings in the service of Christ, and his sentiments on the near 
approach of death. 



SACRED POETRY, 18mo, 72 pages. Price Three 
Halfpence. 

A collectioa of Sacred Poetry Relected from l^tiOic "^ «X\a, ^vc^^ft^«^^^^'«S^ N 

Tajrior, and other pioa» writers, and forma «ltv av\»Tt>^TV«Xfc c«ivn.^«J<^^^ 

the series of Scripture Lessons, Included amo\\%%t. \i\«k Ax\%V ^»2tos*J^^^>» 



IRISH NATIONAL SCHOOL BOOKS. 

ENGLISH GRAMMAR, 18mo, 176 pages, Price 
Four Pence. 

In thifi work the general rules of Ommmar, and the roles and notes, are 
arranged in such a way, that with proper application, the pupils may be 
easily made to understand them. It contains under each section jndicioiis 
directions to teachers. 



KEY TO EXERCISES IN THE ENGLISH 
GRAMMAR, i8mo, 36 pages, Price One Penny. 

This little book corresponds with the Grammar. 



EPITOME OF GEOGRAPHICAL KNOWLEDGE, 
I2mo, 624 pages, Price One Shilling and Three Pence. 

Of the National School Book^, which are purely ^secular, this is one of 
the mofit important and elaborate. Tliis Epitome combines ancient with 
modem Geography, and serves as a companion to the reading of History 
It is divided into five books, which are thus designated : — 1. '* AAt«ono> 
mical Geography ;** 2. " General View of Physical and Political Geogra- 
phy:*' 8. *'The great Divisions of the Farth;** 4. "Local Geography:" 
5. "Summary Account of all the States and Empires in the World." 
The numerous subdivisions show the extensive range of Geographical 
knowledge embodied in this valuable work, aiid the facilities which it 
affords for imparting to the pupils a thorough knowledge of the science. 



COMPENDIUM OF GEOGRAPHY, ISino, 192 
pages, Price Four Pence. 

Tliift Introductory Geography is an abridgement of the "Epitome,** and 
is iiitended for the use of the junior pupils. 



I:;^IRST BOOK OP ARITHMETIC, 18ma, 144pagw, 
Price Four Pence. 

Tids Book should be considered as introductory to the larger Ti'eatise 
on Arithmetic in Theory and Practice. 



KEY TO THE FIRST BOOK OF ARITHMETIC, 
l8mo, 180 pages, Price Four Pence. 

The answers to the questions contained in the First Book of Arithmetic 
are so arranged as to render them easy of reference. 

TREATISE ON ARITHMETIC IN THEORY 
AND PRACTICE, l-inio, 400 pages. Price Nine Pence. 

This worh combines tiie phttosovVx^ o^ \ive %c\wtvtfe» *. \«rc\^<rQ«raa 
exptMitioD of its principles, and a \aTge aivd vftW-wrtcRf.*^ cnYiMc^itfm «A 
examptcB, Ample direction* are gV^wv to \AWs\xct% wv MX a \«ift. xoa^ ^ 
fnAtrufting their pupils In the Tariout cxerc\*ea. 
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KEY TO THE TREATISE ON ARITHMETIC 
IN TIIEOHY AND PRACTICE, 12mo, 240 pages, 
Price One ShUling. 

In this Key th« Aathor has, m moch aa possible, assisted boUi toaeher 
and puj^il. 

ELEMENTS OP BOOK-KEEPINQ, l2mo, 128 
pages, Price Six. Pence. 

** This elementary treatise begins with the simplest operations of the 
art, and gradually prepares tlie pupil for those Uiat are mure complex. 
It contains examples, with directions for Joumalixing and Posting the 
Ledger. The teacher is supposed to be able to direct the pupil in regard 
to the mere form in which the different books are to be kept, which could 
not easily or pertectlyobe ooaveyed by description.** 

Farming accounts form the sabj«ct of a separate section. 



KEY TO .ELEMENTS OP BOOK-KEEPING, 
. 12mo, 116* pages, Price Four Pence. 

This Key has been preparedibr the assistance of the teacher. 



TREATISE ON MENSURATION, 12mo, 272 
pages. Price Seven Pence. 

This treatise is divided into 11 sections, which comprise the following :— 
Practical Geometry, Mensuration of Supcnrficies, Conic Sections, Mensura- 
tion of Solids, the five regular bodies, Surface of Solids, Mensuration of 
Timbw and of Artificer's Work, Specific Gravity, Gauging, Land Sor. 
veyiog, and miscellaueous Exercises. 



APPENDIX TO TREATISE ON MENSURATION, 
12mo, 126 pages, Price Six Pence. 

The Appendix is. printed for the convenience of teachers, and contains 
the leading propesties of Conic Sections, and the demonstrations of the 
Rules of Mensuration. 



ELEMENTS OF GEOMETRY, 12mo, 96 pages. 
Price Four Pence. 

This Treatise is a translation flrom the first and second 9arta^Q\,i^&x%!Qi!i% >Ss 
'* Elements of Geometi7,'' a masterpiece oi c\eax %Vi\^ vo^^ T«aa^aK!iiv%> > 
It i§ Btronglj recommended by Lacrobt Cor lYi« '^>airv<i%* ol ^'^^^iswik ^io* 
minds afehildrea. 
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Vatural Philoiophj axid Chemifltry. 
Net§ am4 Chmper Sditiom, 

MECHANICS, HYDROSTATICS, PNEUMATICS, 
AND OrilCS, with 238 WoodcuU, 12mo, 292 pages, 
Price One Shilling and Six Pence. 

ELECTRICITY, GALVANISM, MAGNETISM, 
ELECTRO-MAGNETISM, HEAT, and the STEAM 
ENGINE, with 78 Woodcuts, l2inD, 180 imges, Price One 
Shilling and Four Pence. 

CHEMISTRY, AND CHEMICAL ANALYSIS, 
with 33 Woodcuts, 1 2mo, 390 pag^. Price Two Shillings. 

AGRICULTURAL CLASS BOOK, 12mo, -318 
pages, Price Eight Pence. 

Its object is to explain, fn simple language, the most improTed mode of 
managing a small farm and Utehen garden. Domastic ec^non^, garden- 
ing, Uie rearing of cattle, poultry, and bees, as also the cultivation of 
different crops, are discussed in separate lessons. lastruetion in all these 
matters is conveyed in a lively and inter^ting fbrm. 



I.-^ARM ACCOUNT BOOK, 4to, 86 pag^ Price 
. One Shilling and Six Pence, 

As a companion to the Agricultural Class Book a **Farm Account Book" . 
has been provided, wUch will be found esseutiAl in all AgricultundScboola. 



DIRECTIONS IN NEEDLEWORK AND CUT- 
TING'OUT, small 4to, 66 pages, with Throe Plates, 
Price Two Shillmgs. 

The work is arranged under four general divisions, which ara subdivided 
Into sixteen classes. These classes, taken in connexion, cotttain direc. 
tions hov( to teach Needlework from the simplest up to the moat complex 
forms. The twelfth class of the third division is specially appropriated to 
instructions on preparing, bleaching, and plaiting tiie several kinds ci 
straw. The fourth division is confined principally, to works of a higher 
description, such as — muslin, lace, worsted, and thread works. 

*«* Another edition of this Work, containing thirtj.4[|l^ worked 
tpecimenaof Needlework, fitrw Plaitiag, ike. , canbe 0upptt4i](poe2llf . 



X.OAOMAN, GRKKN, h CO., ANIi OTtf>OW«.\W» ^ ^KPN \jC^^5»\ ^ 

AND S0L1> B^ K\.\. BOO^^^^-^^V*-^ ?^ 



